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A MODERN STEAM ENGINE. 

The Hamilton-Corliss engiue shown in our engraving is 
one in which the highest perfection has been reached by the 
introduction of every available modern improvement which 
adds to the economy, regularity, and durability of the 



very high economy in the use of steam has been se- 
cured. 

The patterns are all new, and designed according to the 
modern ideas of steam engineering. The engines are made 
in sizes varying from 12 X 30 inch cylinder to 24 X 60 inch 



engines are manufactured by the Hooven, Owens & Rent- 
schler Co., of Hamilton, O. 
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THE HAMILTON-CORLISS ENGINE. 



machine. The material is disposed to the best advantage 
for strength, while due attention has been given to beauty 
of design. The well known Corliss cut-off is used, and 



cylinder. A new high speed governor has been applied 
which insures a very prompt action of the cut off, with con- 
sequent regularity of motion with a varying load. These 



ASQUITH'S BRAKE LATHE. 

We illustrate a very powerful brake lathe recently con- 
structed by Mr. W. Asquith, 
of Halifax, and supplied to 
H. M. Dockyard, at Chat- 
ham. The height of the cen- 
ter is 24 in., and the size of 
the brake sufficient for the 
reception of an object 8 ft. in 
diameter and 6 ft. wide. The 
fast headstock can be worked 
either in single, double, or 
treble gear, and has a cast 
steel spindle working in par- 
allel gun-metal bearings. The 
face plate is 8 ft. in diameter, 
and many of the gear wheels 
are of steel. The loose Or 
sliding headstock is arranged 
to move transversely for turn- 
ing taper objects, and is se- 
curely fixed to the bed by 
three bolts. The loose bed is 
18 ft. in length, and can be 
moved in and out by hand 
or power to vary the width 
of the brake. The carriage 
carrying the compound slide- 
rest derives its self-acting 
motions for sliding and sur- 
facing from a back traverse 
shaft, and for screw cutting 
from a guide screw inside 
the standing bed. In the 
front of the brake is a bed- 
plate provided with a stand- 
ard for carrying a compound 
slide rest for turning objects 
of large diameter. This rest 
has its self acting motions 
operated from an overhead feed motion. Its weight is 25 tons; 
it is, says Engineering, a very strong tool, and is calculated to 
execute the heaviest class of work within the limits of its size. 




BRAKE LATHE AT H.M. DOCKYARD CHATHAM. 
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THE WOKKINGMAN'S SCHOOL. 
We have frequently had occasion to refer to the growing 
dissatisfaction felt with our present system of school cul- 
ture, and the efforts made to improve it. At the College of 
the City of New York, preparations have begun for the 
erection of a workshop, and in some of the public schools 
in Boston one of the school rooms has been converted into 
a carpenter shop where the boys spend a few hours each 
week in learning the use of tools. 

A large and well ventilated building has recently been 
erected in West 54th Street, New York, for the accommoda- 
tion of a " workingman's school." This name does not, 
as many suppose, imply that it is a trade school, nor yet a 
school for men, but that its benefits are intended to accrue 
to the children of the workingmen, who may themselves 
become workingmen. It is in fact a post-graduate kinder- 
garten, taking children at that susceptible age when their 
faculties have been aroused in the kindergarten, and, by 
substituting work for play, continuing the natural method 
of object teaching. In the kindergarten, however, the 
child learns by observation, in the school he learns by crea- 
tion, by the production of things. This creative method, 
as applied to education, is not intended, in that school at 
least, to make the child machine-like or subserve "the 
bread and butter interests" of later life, but to be applied 
to the training of the intellect, to the development and re- 
finement of the taste, to the formation of character. Such 
are the aims and purposes of the founders of the Working- 
man's School. In how far they will be able to carry out in 
practice these high ideals, how far they can impress their 
thoughts upon the material at hand, and to what extent 
they will realize their own expectations, time alone can 
prove.' Teachers have to be trained, methods devised, and 
details arranged. 

The present workings of the school are such as to encour- 
age the hope that much will be realized, and a glance at 
some of their methods may be of interest to our readers. 

The youngest class (VIII.), as it comes from the kinder- 
garten, which is in the same building, are taught todraw. 
as well as to make things. The workshop and atelier are 
side by side. For example, the first exercise in drawing 
consists in placing before the class the model of a house, 
the end consisting of a square and triangle. A ruler and 
triangle are used in drawing it on drawing paper. In the 



Whether the system of education here introduced for the 
first time shall prove worthy of imitation in schools for the 
wealthy or well-to-do or not, there can be no doubt that this 
school is doing a good work among the poorer classes of 
New York. 



LOSS BY LACE OF SYSTEM. 

The manufacturer can usually, by reference to his books, 
ascertain the cost of any article of his production, and the 
amount of his regular daily expenses. He can discover how 
much material has been lost by waste, and possibly he can 
make approximate allowance for loss by incompetence of his 
workmen. But there is one source of loss that cannot be 
readily estimated, and yet exists and has its effect on the re- 
sults of the year's production. This is the loss from the 
lack of a rigid system in the using of tools and from the 
habitual carelessness this want of system encourages. 

In every shop there must be tools that are for general use 
and are not individual possessions. If each successive user 
mislays a tool that is intended for general shop use, the ag- 
gregate of time lost in seeking for it may amount to a seri- 
ous waste. Drills, taps, reamers, boring bars, arbors, mill- 
ing tools, wrenches, and other implements may be intended 
for general use all about the shop, but when not in use they 
should have a home — an abiding place — so that no time 
would be lost in searching for them. And they should be 
left in proper condition for immediate use, either by the 
last user, or by some person whose business it is to keep 
them in condition. In every large shop provision should 
be made for this purpose, a repairer or sharpener being des- 
ignated to perform this duty. 

Attention to these little details is fully as important in 
small shops as in larger ones; for sometimes the loss of small 
sums occasioned by carelessness will seriously affect the bal- 
auce sheet. A good practice, which is a rule in many 
large establishments, could be followed in smaller ones with 
saving results. This is to have a series of shelves or pigeon 
holes to contain the drills, reamers, arbors, etc., each num- 
bered and each provided with a marked tag of sheet metal 
designating the tool. Every workman has a hook conveni- 
ent to the pigeon holes, with a card bearing his name. When 
the workman takes a tool from its rack, or pigeon hole, he 
hangs its corresponding tag on his hook. A single glance 



shows where the missing tool is, and when it is re- 
workshop the pupil lays out a square of the same size on a I turned to its place its tag is replaced over the corresponding 
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piece of clay, and then carves it out, thus learning the use 
of tli e chisel and try-square. So the exercise of drawing 
rectangles, parallelograms, and triangles on paper is fol- 
lowed by carving them from clay. Clay has the advan- 
tage over wood that it, does not require the use of very sharp 
tools, which could not be safely intrusted to 
or seven years. 

In the next class (Vll.)the use of compasses and dividers 
is introduced both in drawing and carving. In class VI. draw- 
ing boards, T-squares, compasses with pencil and needle 
points, and scales are introduced into the drawing room. In 
the work room geometrical forms are cut from pasteboard. A 
cube, prism, pyramid, etc., are made from pasteboard after 
solid models. In the next class (V.) the pupil gains an 
idea of area and of a unit of area, while the use of a hand 
bracket saw is introduced. These four classes are already 
at work, and their productions are viewed with interest by 
those who visit the school. 

In addition to the work above described, the pupils learn 
to model in clay from copies, and then make plaster casts 
of their own work. This affords an opportunity for awaken- 
ing the slumbering art instincts, as they learn to model leaves, 
heads, and ornaments. 

Instruction is not limited to the few subjects above men- 
tioned, for there are many other things that go to make up 
a general culture. Reading and writing are taught simul- 
taneously, as in Germany. A word is broken up into its 
elements and written by the children in script. Beginners 
in arithmetic use little numbered blocks of two sizes for tens 
and units. No slates are allowed, being injurious to eye- 
sight. 

In teaching geography one year is spent on the city, 
another on the State. It has been found that in the next 
year the children are able to master all of the United States, 



CHEMISTRY AND MET ALLtJRGT.-TJse of Liquefied Gases 6271 

Ignition of Explosive Mixtures of Gases 6271 

Bunfce's Apparatus for Determination of Furnace Gases.— 1 figure 6271 

An Ammoniacal Liquor Test.— 1 figure 6271 , 

Distillation and Sublimation in Vacuo 62711 , , ... 

Sesquicarbonate of Potassium '. 6271 an d draw the maps. 

cenfsuiptar n Fiam C | d * the .. ^T^.Zt ! V . . hlte pbos P hores - 6272 Music and calisthenics receive due attention, and are made 
i^ 6 .!^.^!^.^!^^^..^.^^.^!^"!-!".^. 6278 as attractive as possible, 

ENGINEERING AND MECH.ANICS.-The New York and Brook- 
lyn Bridge.— Two pages of engravings, and full particulars of the 

work 6265 on a farm in the country, Sherman, Wayne Co., Pa., having 

The Purification of Feed Water 6271 i. , . L, , 

been the spot selected. The results were most satisfactory. 



In 1881 and 1882, two weeks were spent in out-door life 
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There in the woods, and among the hills, and along the 
streams, they gained not only new health and vigor, but also 
that more vivid realization of natural objects which con- 
tributes greatly to enhance the value of their winter study. 

The pupils in this school, it must be remembered, do not 

represent the best possible material to work upon, being 

taken mostly from the tenement houses of a large city. Yet 

the principal, in his last annual report, says: "We have very 

,,„ ,,,.,-, r , ,,-.,.■ , „,, ,.,,-„„ , „, .. few, perhaps 1 in 100, that deserve to be called bad; that is, 
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repression of bad propensities and encouragement of good 
ones, which marks the ordinary discipline of the school. 
As a rule, the children of the workingman's school are wide- 
awake, but cheerful and obedient. As to the mental status 
of the school," he says, "a good number of the children are 
exceedingly intelligent, and in the 150 members of the 
school there is no really feeble minded child, and only a few 



pigeon hole. In effect, the workman charges himself with 
the tap, drill, or other tool when he takes it, and credits 
himself with it when he. returns it. 

Thepracticeof this system hasagood general effect on the 
workmen. They cannot fail to see the advantages to them- 
$Jii>Ji_ i.JJ- :» n .ajmless, search for a 
missing tool; and the habit of care for general shop tools 
will extend to a similar care for their own bench .and ma- 
chine appliances. A saving of time could also be made in 
many shops by a more generous provision of general bench 
appliances. A single bench block for the use of a dozen 
vise men is not enough; it would be well if every vise had a 
bench block, a casting say eight or ten inches long, by four 
or five inches high and wide, planed on one face and side. 
Its cost is trifling and its uses many. It saves the hammer- 
ing on the vise, and the defacing of the bench when used 
for straightening rods and small forgings. Encouragement 
to order in the care of lathe and planer tools would be given 
by providing for each lathe a handy tray, or sliding shelf of 
wood, to lie across the ways; lathe tools should never be 
laid on the ways of a lathe; the nicely trued surface of the 
Vs of a lathe cannot stand the batter of steel tools as they 
are usually dropped from the hand. Such a tray is useful, 
also, on the platen of a planer, which is too commonly used 
as a general receptacle for anything that should be laid on a 
bench. 

Every shop should be provided with boxes or other con- 
veniences for holding bolts, nuts, washers, angle irons, and 
blocks, for lathe and planer use, and boxes for receiving 
odds and ends not of present apparent value. These boxes 
should be distinct from the scrap heap, which ought to re- 
ceive nothing of real possible shop use. They not only con- 
duce to habits of order, but are valuable magazines to draw 
from in cases of emergency. 

. < 1 » i » — 

SCIENCE ON SOKGHT/M. 

No subject connected with our agricultural resources is to 
us of greater national importance at the present time than 
that of sorghum. This to many may seem a stronger state- 
ment than truth will warrant. Sorghum has become to some 
degree a sort of by-word, for though largely cultivated in 
the Western and Northwestern States, and producing an- 
nually a return worth about $8,000,000, still it has confess- 
edly failed to do what was expected of it. Somewhere 
about thirty years ago the Chinese variety of the plant, (the 
varieties are numerous) was introduced into this country, 
and the excitement in relation to it was not small. Its sugar 
producing qualities were extolled above measure; our sugar 
trade was to be revolutionized, so to speak; every farmer 
was to have a little mill, and a little kettle, and he was not 
only to boil out his own sugar, but to supply his less fortu- 
nate neighbors. 

Some way, however, things did not seem to work right. 
The sugar no doubt was in the sorghum cane, for when its 
juice was boiled down a sweet sirup was obtained, but there 
the demonstration stopped. The sugar was in the sirup, 
but it most persistently refused to come out of the sirup; it 
could not be induced to crystallize; and though the sirup 
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had a certain degree of value, yet it was not the thing 
wanted, and in the disappointment thepopularfeeling swung 
round to the unjust judgment of condemning sorghum, sim- 
ply because it had been the victim of ignorance and mis- 
management Such utter and inexcusable carelessness and 
negligence prevailed in the treatment of the plant, that even 
the sirup was often nearly spoiled, and had a nauseous, dis- 
gusting, " burnt pumpkin " flavor which could not fail to 
bring it into disgrace, and most justly so for itself, but not 
justly so for the plant from which it was derived. Recent 
researches however have done much toward explaining 
and removing the difficulties which have been in the way of 
successfully crystallizing the sugar from the juice of the 
sorghum. 

Part of this has been accomplished by work in the labora- 
tory and part by work in the field, the mill, the boiling house, 
etc., and they together have shown that the statement made 
above of the "national importance" of sorghum is not an 
exaggeration. The report presented by a committee of the 
National Academy of Sciences in 1882 has just been pub- 
lished as a Senate document. It is entitled, " Investigation 
of the Scientific and Economic Relations of the Sorghum 
Sugar Industry, being a Report made in Response to a Re- 
quest from the Hon. George B. Loring, IT. S. Commissioner 
of Agriculture." The committee consists of Prof. Bremer, 
of Yale, Prof. Chandler, of Columbia, Prof. Johnson, of 
Yale, Prof. Silliman, of Yale, Prof. Smith, of Louisville, 
and Dr. G. E. Moore, of New York. 

The report shows clearly that essentially the two points 
on which success depends are maturity of the cane, and 
prompt correctness in working. With these sugar from a 
field of sorghum can be as surely and safely expected as 
from a like field of sugar cane, and with perhaps fully as 
great a return. 

The immense possibilities which such a revelation opens 
for the future sugar crop of the United States must be dis- 
cussed at another time. 
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THE STORAGE OF WIND POWER. 

The great question of all questions at the present day, in 
the line of invention and mechanical application, is, How 
can we best turn to account the natural forces which are in 
play about us? Setting aside for the present the direct use 
of electricity as a motive power, we have two fluids at our 
command, air and water. Both have from time immemo- 
rial been pressed into the service of man, and yet even at 
this moment, with all tho modern advances in practical 
science, we are only on the threshold of the workshop in 
which we ought to have full command. It is not too much 
to say that of the'povfer exfrte*by thSTmbveto%M : S'*wal8F' 
and of air throughout the world, the percentage utilized is 
so small as to be practically inappreciable. Let our in- 
ventors look to this, for it is a field which promises well. 



transmitting the energy by means of — say compressed air, 
or electric wires — has been often suggested and tried, but 
thus far with no very satisfactory results. The loss of 
power through the agents employed in transmission has 
been so great as to much impair the economic value. But 
let us take up another line of thought, and see if we cannot 
start some inventive brain into a plan which will bring out 
something practical. The power to which reference is made 
needs no transportation; it is ready at hand; it is simply the 
wind. 

It seems incomprehensible that such a ready and potent 
agent should escape practical use so completely as it does. 
The probable reason for this is that the power is destitute 
of all uniformity, and has on that account hitherto been 
deemed unmanageable; sometimes furious, sometimes abso- 
lutely nothing, and at all times unsteady and capricious. 

Before referring agaiu to this feature, let us estimate for a 
moment the amount of power at our command, within a 
given space, if we can only control and utilize it. We will 
assume an area 40 by 150 feet, no larger than the flat top of 
many a manufacturing establishment, store, etc. Within 
this extent it is entirely practicable to place thirty-two wind- 
wheels, each 12 feet high by 8 feet in diameter, and so ar 
range them that each shall have full sweep of the wind from 
whatever quarter it may blow. The wheels here contem- 
plated would revolve on vertical axles — or horizontal if pre- 
ferred — with fixed blades, one-half shielded and turning so 
as to suit the direction of current. They would need no 
attendance, no brake, no check, let them spin with the ut- 
most fury of a gale, or lie still in a calm. Rapid motion 
could do no harm, only increasing their efficiency; when- 
ever they turned they would do work, when they lay still 
they would do nothing. Each wheel would drive an air- 
pump of size suited to its power, and each stroke of the pis- 
ton would send its given quantity of air into the common 
reservoir provided. That reservoir becomes then a maga- 
zine of compressed air whose energy is reported by the 
gauge, and is used by any of Ihe means nowso well known. 

A wind-wheel of the size stated carries on each of its 
blades a surface of 48 feet. The pressure of wind in what 
is known as a " strong breeze " is about 2 pounds per square 
foot, and its rate of motion about 1,750 feet per minute. It 
is easy to see, therefore, that theoretically the efficiency of 
such a wheel in such a wind is safely reckoned at five horse 
power. 

But here comes in the difficulty, and it is the difficulty of 
all and must be overcome, or this power is of practically no 
value in the line of which we have been speaking. The 
power is capricious, and unless we can steady it no form of 



business can depend on it for service. How shall we store 
the power that may come to us by day or by night, Sundays 
and week days, gathering it at the time when we do not 
need it and preserving it till we do ? This is the problem. 
Who is the man to solve it= Surely it should not be set 
aside as too difficult for trial. 

Why should itnot be dynamized into electricity? No dis- 
tant transmission with its loss of energy comes into play, 
for a line of shafting can be driven directly on the spot. It 
is true the whole field of electric storage is yet too little ex- 
plored to answer this question on the instant, but is it not 
worth considering ? 

Other modes of turning to account the compressed air, 
and using it only as needed, are also within our reach. 

A factory or other building, of the size already given, 
with the wind-wheels on its roof, taking the average rate of 
the wind as it is known to be in our region and climate, has 
at its command, if it can store the power, at a fair and mod- 
erate estimate, 4,200 horse power per week, thus giving it a 
70 horse power engine for six days of ten hours each. And 
this power is without engineer, without fuel, without labor; 
practically without expense. 

Store the wind power, and render it of even application, 
and all this is perfectly possible. Shall we admit that this 
cannot be done ? 

W. O. A. 

« m » 

THE AURANIA'S BROKEN ENGINES. 

The new Cunarder Aurania which left Liverpool on June 
23, after having made a quick and pleasant run, broke one 
of the connecting rods of her engine, on Sunday morning, 
July 1, when off the eastern end of Long Island. The acci- 
dent which was caused by a flaw in the connecting rod, re- 
sulted in the almost complete wreck of the engine, cracking 
the cylinder, knocking off the cylinder head, and doing 
much other serious damage. At the time of the accident 
the shaft was making sixty-one revolutions to the minute, 
with a steam pressure of 85 pounds. The speed of the ves- 
sel was 177% knots. 

Capt. Hains estimates the damage at more than $100,000. 
The ship will have to go to the Clyde under sail. It will 
probably take a year's time to repair the damage. The 
Aurania is a Clyde built steamer of 7,500 tons register. She 
was a new vessel, and this was her first trip out. 

She is regarded as a very fast steamship. During the trip 
as high as 429 miles was logged in one day. 

The disabled vessel was towed into this port by six tugs. 

^ ( , » ». 

Heat from tlie San. 

The Mount Whitney observations show the sun to be 
hotter than was supposed. The heat received at the earth's 
surface is probably more by one-half than was estimated by 



HerschelandPouillet.and even materially exceeds the values 
The idea of using the power of water-falls at a distance, Jfessigned by more recent investigators. It would in one 



year melt a crust of ice over the whole sunward half of the 
earth six hundred feet thick. This is, of course, a statement 
in very round numbers. The scientific phrase would be 
that the sun's vertical energy would raise the temperature 
of one gramme of distilled water three degrees Centigrade 
per minute for each centimeter of the earth's surface nomi- 
nally exposed. 

Having supplied us with an increased amount of heat, the 
Mount Whitney experiments also favor us with new figures 
ofintenser cold. The estimates of Herschel and Pouillet 
made the temperature of space 224° below the zero of 
Fahrenheit. The new results carry it down nearly to the 
calculations for the absolute zero, the absence of all heat, 
say minus 450° F. To the non-scientific mind the distinc- 
tion between such far down temperatures is not unlike that 
between the pains of rheumatism and those of the gout — the 
first beingasfrom a thumbscrew twisted to the last point 
of human endurance, the gout givingone turn more. 

Further, it appears that the direct heating power of the 
sun cannot raise a thermometer quite 50° F. above its sur- 
roundings whatever they may be. If we suppose the whole 
globe a thermometer and without an atmosphere, the sun 
could only heat it fifty degrees above the cold of space, 
leaving it at about minus 400° F. under full sunshine. The 
internal heat of the earth may be disregarded in these 
calculations. It seems paradoxical to say that if the atmo- 
sphere were removed from the earth its surface would re- 
ceive more heat and yet be much colder. But this is a fact 
of the same kind as our experience in ascending a mountain. 
The atmosphere does indeed cut off a great deal of heat, 
but on the other hand it keeps a great deal of that which 
it permits to pass through. When the air is heated up to its 
retaining capacity, an " equilibrium " is established. 

To illustrate, let us imagine a large, empty, windowless 
hall, with two doors partially obstructed by Centennial 
turnstiles, one for entry and ona for exit. A procession of 
one hundred persons enters per minute. At first there is 
abundant room; few want to come out. At the end of the 
second or third minute perhaps only three people are leav- 
ing for one hundred arriving. After a longer interval the 
number of departing guests is much greater. At last 
the hall is crowded to its utmost capacity, and if we still 
suppose one hundred per minute entering, it is absolutely 
certain that one hundred per minute must be getting out. 
This final condition is one which we may call equilibrium. 
If the turnstiles of Centennial pattern record their turnings, 
we can ascertain exactly how many people are in the hall at 
any moment. Now to apply the illustration to heat-bear- 
ing rays entering our atmosphere, we may suppose that 



nearly all reach the soil through radiation; but ninety per 
cent go out through the regular exit of " convection; " nine 
per cent squeeze back through the turnstile by which they 
entered — " radiation;" and one per cent climb out through 
the chimney of "conduction." It follows that by merely 
regulating the turnstiles, by modifying this capacity for 
selecting and holding rays of certain wave lengths, atmo- 
spheres could be constructed which would keep the planet 
Mercury cool or the far off Neptune comfortably warm. 
Here is a hint for romancers who wish to plant their dra- 
matis personal in some other world. 

The Allegheny and Mount Whitney observations (irmly 
establish the fact that the sun is blue. The particular shade 
of color which it has, if viewed without intervening atmo- 
sphere, may be laid down as that on the border of the blue 
near the green, about where the line F appears in the spec- 
trum. Sad to say, this is not an " restbetic " hue; it is 
more like that referred to in one of Southey's poems: "J^^ 
could almost smell brimstone, their breath was so bluflrro 
he painted the devils so well."— William O. Wyekoff, in Har- 
per's Magazine. 



Bids for New War Vessels. 

The bids for the construction of the three steel cruisers 
and the dispatch boat ordered by the last Congress, were 
opened July 2 in Washington, and it was found that John 
Roach & Sons' bids wtre lower in every single instance than 
any others, and they will probably be awarded the con- 
tracts. 

For the 4,510-ton steel cruiser C. H. Delamater & Co., 
New York, bid $1,163,000; Ihe Harlan & Hollingsworth 
Company, Wilmington, $1,120,000; Cramp & Son, Phila- 
delphia, $1,080,000; John Roach, Chester, $^89,000. Each 
bidder sent in a i»>30,000 certified check with his bid. 

Forthe 3,000-ton steel cruiser the following bids were 
made: The Harlan & Hollingsworth Company, $777,000; 
Harris, Loring & Co., Boston, $748,000; Cramp & Son, 
$650,000; John Roach & Son, $619,000. 

Each bidder sent in a $20,000 check. 

For the 3,000-ton cruiser the following bids were made: 
Harlan & Hollingsworth Company, $775,000; Quintard Iron 
Company, New York, $763,400; Cramp & Sons, $650,000; 
John Roach, $617,000. 

Each bidder sent in a $20,000 check. 

For the dispatch boat bids were made: H. A. Ramsey & 
Co., Baltimore, $420,000; Allen & Blaisdale, St. Louis, 
$380,000; Cramp & Son, $375,000; John Roach, $315,000. 

It is believed in Washington that the vessels can be built 
and finished in eighteen months, if the armament can be 
procured in time. 

< i « i » 

Xbe Despised Trade Dollar. 

Since the 1st of July the trade dollar has come into such 
disfavor that it no longer passes in this city at par. The 
brokers are buying them at 85 cents, but Government offi- 
cers advise parties to keep them, intimating that Congress will 
at its next session provide some measure for their redemp- 
tion. According to one of our contemporaries, the trade 
dollar is intrinsically of more value than the modern silver 
dollar. The trade dollar contains seven grains more silver 
than the standard dollarand is a better coin. But Congress 
never endowed it with legal tender attributes. It was origi- 
nally coined for use in the Chinese trade, at a time when 
our currency was paper, as a favor, it is said, to the bonanza 
silver kings, who wished to find :x>xne use for the product of 
their mines. 



Adulterated Teas. 

Under the operation of a new law against the importation 
of impure teas, more than 3,000 packages of lea brought 
from Shanghai, China, and valued in Ihe market, if sold, at 
$20,000, were condemned recently by the appraiser at the 
port of New York. The teas were mixed with sand and 
gravel, exhausted tea leaves, and dirt and paste rolled into 
pellets to represent dried leaves. In several instances the 
impurities were evident to an inexperienced observer. When 
taken in the hand and crushed between the fingers, the sand 
was plainly visible. 

About 500 packages of colored Japan tea, of which a 
greater portion was dust, were also rejected after a careful 
examination. This tea was of high color and mixed with 
mineral substances to increase the weight. 

^ ( » > — 

The Gradual Cooling of the Eaitli. 

In a "Treatise on Natural Philosophy," by Professors 
SirW. Thomson and P. Gr. Tait, Sir W. Thomson, speak- 
ing of an opinion advanced by Sir Charles Lyell, respecting 
the possible maintenance of the earth's heat without change 
throughout countless ages, used words which, says Know- 
ledge, may be applied without change of a word to the 
stupendous theory advanced by Sir C. Siemens not so very 
long since— such an idea of a practically endless cycle 
" violates the principles of natural philosophy in exactly 
the same manner, and to the same degree, as to believe that 
a clock constructed with a self-winding movement may ful- 
fil the expectations of its ingenious inventor by going for 
ever." The earth is necessarily cooling from century to 
century; her volcanic energies are certainly diminishing, as 
certainly, to use an illustration of Sir W. Thomson's, as the 
quantity of gunpowder iD a "monitor'' is diminishing when 
hour after hour she is seen to discharge shot and 3hell, 
whether at a nearly equable rate or not, without receiving 
fresh supplies of ammunition. 
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THE FISHERIES EXHIBITION, LONDON. 

Among the interesting novelties at the Fisheries Exhibi- 
tion, London, besides the American gaslight buoy, and the 
pneumatic alarm buoy, is Capt. Cator's tidal buoy, which 
we here illustrate. It is arranged something like a ship's 
log, and is towed astern of a vessel iu the same manner. 
The motion causes the screw upon the buoy to rotate, the 
number of revolutions varying, of course, with the speed of 
the ship. Connected to the spindle of thescrewisa hammer 
which strikes a gong. A number of these buoys are used in 
the British navy, their special object being to denote to an- 
other vessel astern the speed of the one ahead. This is 
readily ascertained by counting the beats of 
the gong per minute. 

They are intended to be used during the 
prevalence of fog, and although they may be 
serviceable for squadron evolutions, would i\_^ 

■m^ we imagine, be of much good to the pas- £- 

^^er marine. 



Fishing with Otters and Cormorants. 

There is probably no known way of fish catching with 
which the Chinese are not familiar, and there are still some 
novelties to westerners in this ancient civilization. A very 
peculiar method is practiced by the natives on the Yungtsze 
River, opposite Tchaug, viz., that of employing the com- 
mon otter to drag the finny denizens of the muddy deep 
from their otherwise impregnable retreats under the high, 
overhanging cliffs. 

Prom a cleft in the rock strong but slender bamboo rods 
project out over the water, to the extremity of each of which 
is attached an otter bv an iron chain fastened to crossed 



A Signal Station at mount Whitney. 

The Government has determined to esta- 
blish a signal service station on the summit of 
Mount Whitney, and during the coming sum- 
mer a detail from the engineer corps at the 
Presidio will be sent thither to make the* ne- 
cessary survey for that purpose. Mount 
Whitney is supposed to be the highest peak 
in the United States, having an altitude of 
14,898 feet above the sea level. It is de- 
scribed as "the culmination point of an im- 
mense pile of granite, which is cut almost to 
the center by numerous steep, and often vertical canyons." 
It is situated on the west border of Inyo County, Cal., near 
the center of the Sierra Nevada, and about 325 miles south- 
east of San Francisco. 

The station will have an elevation more than double that 
of the station on Mount Washington, New Hampshire. At 
the latter station the winter gales attain a speed of 100 miles 
per hour. As the data on which storm predictions for this 
coast are obtained from stations north of San Francisco, 
that on Mount Whitney will not be as useful to this coast 
as the Mount Washington station is to the eastern seaboard. 
It w ill.however, serve for many important scientific purposes. 
The signal station at Point Barrow, the most northerly ex- 
tremity of the western coast of North America, latitude 71° 
24' N, is to be abandoned, and a vessel will be sent up next 
month to remove the party stationed there. There the 
winds in winter blow with a speed of over lOOmiles per 
hour, and the mercury sinks below 50° below zero. 

on » ■ — 

DREDGE FOR SHELL FISH. 

The novel dredge shown in the engraving resembles in 
some respects a potato digger. It has a plow to run under 
the sand, a grating for raising the shell fish out of the sand, 
and a wire net or bag to receive the shell fish, while allow- 
ing the sand to wash through. The plowshare is jointed 
to the grating, and the forward end of the plow beam is pro- 
vided with an axle having two ground wheels for guiding 
the plow and limiting the depth of the cut. Near the for- 
ward end of the plow beam there is a bent lever, having at 
the lower end a shoe for riding on the sand, and at its upper 
end an eye for receiving a cord which 
runs under a pulley and thence forward, 
upward, and out of the water. By pull- 
ing this cord, the shoe is thrown down 
so as to raise the plow beam and cause 
the plow to run on the surface. 

This is an improvement over the present 
system of dredging shell fish. Mr. Au- 
gustus F. Friend, of Gravesend, N. Y., is 
the patentee of this invention. 
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CAPT. CATOR'S FOG ALARM BUOY. 

leather thongs round the animal's chest and immediately be- 
hind the shoulders. When, resting on the bamboos, curled 
or doubled up, they look inanimate, and would be taken for 
dried skins hanging in the sun, but when required for use 
they are aroused to a great state of activity. 

A large net is prepared with leaden weights and so sunk 
as to cover a considerable space of the bottom, the otter 
being placed under it before lowering. When once down 
the slaughter begins, and all unfortunate idlers are nabbed 
and rendered helpless by the sharp teeth of the savage 
animal. After a few minutes have passed the whole con- 
trivance is hoisted up, the otter is chained to the rod, and the 
fish put into baskets. 

Some of the otters are not in use, and it is a curious sight 
to watch them gamboling about as far as the iron chain will 
allow, splashing and diving and fighting each other. 

A prominent English sportsman remarked, urjpn heating 
this account: 

" If you wereto send it to the Field, they would certainly 
say you 'were a liar,' but it is hoped that the Angler will 
be quite convinced of the veracity of the tale and of the vo- 
racity of the otter." "S 

A daily sight at the long bridge (Bridge of Ten Thousand 
A.ges) over ihe River Min, at Foo-chow-f oo, Is the fleet of 
rafts engaged during the high water period in fishing with 
the aid of the cormorant, or sea raven (family of Pelecanidm). 

The rafts are frail, light structures, composed of five long 
bamboos lashed together. Only one man can go on each, 
armed with a paddle, boat hook, and long handled netwith 
a basket for holding the fish. The tide is very strong in the 



What is Carbon 1 

M. Bert helot, in the Journal de Phar- 
matieet de CMmie, treats of the elementary 
constitutions of carbon in a somewhat 
novel style. He says that from certain 
peculiar physical relations he is inclined 
to think that the true element of carbon 
is not yet known, and that it will eventu- 
ally be found that graphite and diamond 
are not really identical, but are substances 
of a different order. M. Berthelot alleges 
that elementary carbon ought to be gase- 
ous at ordinary temperatures, and that the 
various kinds of carbon which occur in na- 
ture are in reality polymerized products of 
the true element of carbon. Spectrum analysis is considered 
to confirm this view ; for a spectrum recognized along with 
that of hydrogen in the light of comets is held to indicate 
a gaseous carbide, probably acetylene. If this hypothesis 
should be maintained by further research, it will be shown 
that the claim advanced on behalf of hydrogen to be consid- 
ered as the fundamental element of the universe must be 
modified to embrace carbon. The spectrum in question is 
also shown by the Geissler tube. 




England, with 27,000.000 inhabitants, has only 140,000 
residents of foreian birth; Germany, with 45,000,000, only 
270,000; while France, with 37,400,000, has more than a 
million. In France there has been an increase of 200,000 
in the last five years. 



FRIEND'S DREDGE FOR SHELL FISH. 

vicinity of the bridge, and the utmost dexterity is required 
to prevent the slender rafts from overturning, but the fisher- 
men are quite accustomed to being thrown into the water, 
and so evince no fear. 

The cormorants are extremely voracious and are purposely 
kept in a state of hunger, so that their natural instinct will 
induce them to dive for their prey. Each raft is provided 
with two orthree birds, and the sport begins. 

The birds are apparently very dull and stupid as they 
crouch down on the raft, and look like a lot of dirty old 
geese, but once launched into the water they show amazing 
activity, and prove that their stupidity is only assumed. 
How they manage to see the fish under water is a mystery, 
for it is full of mud and of a dirty yellow color; but that 
there are fish you may quickly find out. The bird darts 



rapidly under water, is gone about a minute, and brings up 
a fish in its beak, and then the paddling commences, and 
after a short chase the pair are hauled in by the net and the 
game secured. The bird is then rewarded with a tiny fish 
to satisfy its appetite, and launched again into the foaming 
current. It is wonderful to see the agility of the boatmen 
in keeping clear of the bridge piers during this operation; 
how his swift paddle catches the water and his boat darts in 
and out across the rips like a live thing, half under 
water yet floating bravely. 

The poor cormorants look drenched enough as they sit 
waiting to be tumbled iu, but they are at home when over- 
board and never make a miss if once a fish 
is sighted. A metallic ring around theirnecks 
prevents them from swallowing the larger 
fish, but they get a feed of the small . fry on 
the raft and in an hour or less are not inclined 
to work, and must have rest till another day. 
Sometimes two or three of the cormorants will 
pounce upon one large fish, and the battle 
that ensues is very exciting. One bird is sure 
to get it, and then the others follow, trying 
to wrest it away, the fishermen following 
swiftly to bag the lot. At such times the 
interest of the numerous spectators on the 
bridge increases to shouting, and the birds 
get ferocious to go in again. A well trained 
bird will thus capture about twenty large fish 
in an hour, and the man will gain about a 
dollar by the sale of them. 

The cormorants are captured when young, 

and are kept in wild, marshy places, fenced 

in for use when required, on the river. One never tires of 

watching them at their daily task. — Junio, in the American 

Angler. 

Hong Kong, March 27, 1883. 
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Headwaters of the Arkansas. 
The Arkansas River rises in the Tennessee Pass, nearly 
west of Mount Lincoln, in latitude 39° 21' and longitude 
106° 19', and flows a little east of south for a distance of 
about eighty miles in a straight line, when it flexes to the 
east, and flows through a deep canyon in the granite, and 
emerges into the plains near Canyon City. Near the junc- 
tion of the east branch of the Arkansas, the valley, with the 
terraces on either side, continues pretty regularly about five 
to eight miles in width, but gradually closes up again below 
Lake Creek, though on either side are vast deposits of the 
cparse drift material extending high up on the mountain 
sides, especially on the west side of the valley. The valley 
then gradually expands out and enlarges, about five to ten 
miles in width, for a distance of nearly forty miles. 

On either side of the valley small streams flow into the 
main channel of the Arkansas, from the source to Canyon 
City. These streams usually have their origin at the very 
crest or water divide of the two langes, and, inmost in- 
stances, have cut their way through the solid mass to the 
main river. Many of these streams have numerous side 
branches, which have also carved out wonderful gorges 
near the crest of the mountains, giving to these mountain 
ranges aruggedness that is almost inconceivable to one who 
hasnot actually explored them. Itisinthe study of these 
gorges that the geologist learns to appreci- 
ate the immense results of erosion in giv- 
ing form to the rocky range of the West. 
Even yet the power of this force has not 
been adequately understood, but the wider 
our range of observation, the greater is 
our conception of its power. We may 
safely assert that at some period compara- 
tively modern, 10,000 or 15,000 feet of 
sedimentary beds extended uninterrupt- 
edly from the South Park across the inter- 
val now occupied by the Sawatch range, 
all of which but insignificant remnants 
have been swept away,while a mass of the 
granite nucleus, of inconceivable dimen- 
sions, has also been removed. The general 
elevation of the Sawatch range for sixty 
to eighty miles is 13,000 to 14,000 feet 
above the sea at this time, and it is highly 
probable that hundreds and perhaps thou- 
sands of feet have been removed from the 
summit. 

In 1845, Fremont, at that time a lieuten- 
ant iu the Corps of Topographical Engin- 
eers, skirted the northern border for a 
short distance. He came up the Arkansas 
River, crossed the main divide at Tennessee Pass, and traveled 
down Eagle River as'far as the mouth of the creek. Here 
he crossed the river and took the trail over to White River, 
which stream he followed down some distance, then crossed 
the country to the Green River, thence to Salt Lake City. 

The pass was named after General Fremont. The Arkan- 
sas River is, next to the Missouri, the largest affluent of 
the Mississippi. It rises at the west central part of Colorado, 
and its length is 2,170 miles. It is navigable for steamers 
800 miles from its mouth, during nine months of the year. 



The white perch of the Ohio are noted for the musical 
sounds they make. The sound is much like that produced 
by a silk thread placed in a window where the wind blows 
across it. 
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Diving for Gold. 

Perfect success has never attended the labors of the gold 
miner in trying to get gold from the beds of rivers when the 
water is flowing over the bed. Rivers have been turned 
aside and wing-dams built, so as to get at the auriferous 
deposits, and river beds have been worked at low stages of 
water, but none of these devices for pumping up gold from 
beneath the river have been successful or practical. Large 
amounts of money have been expended on dredges and 
pumps for working river bottoms, and various plans have 
been adopted. In no case, however, h»s any money been 
made out of the operation. Still there are people who con- 
trive to bring up gold from beneath flowing rivers, and 
make money by it. For instance, in the state of Cauca, 
Colombia, where there are many deposits of auriferous 
gravel, most of the small gulches and ravines have been 
worked out a hundred years ago, though more or less min- 
ing is still going on. Many large streams have auriferous 
beds, and the natives, unable to turn the course of the river, 
mine in a peculiar way. The women take a batea in their 
hands, and dive down in ten or fifteen feet of water, scrape 
the loose sand and gravel into it, and bring it to I he surface. 
Then thry climb on to the bank and pan it ouW They get 
from a few cents to four bits a batea. Sometimes the men 
engage in this work, but it is mainly done by the women. 
After a dive, the latter sit down on the bank and smoke 
a while before going down again. They teach the children 
of twelve to dive for gold also. Sometimes rich pockets or 
deposits are struck. Nobody but natives engage in this sort 
of work. At the Saragossa, the Clara Creek, and the Tewee 
River a good deal of this mining by women diving is done. 
— Iron. 



CLOTH DRYING AND TENTERING MACHINE. 

The cloth drying and tentering machine shown in our 
engraving dries goodsupona similar principle to out door 
drying under the most favorable circumstances, that is, by 
evaporating the water in the cloth by a soft and even heat, 
and carrying off the vapor as it is formed. Cloth dried by 
it has the appearance and feel of cloth dried out of doors, 
while it is dried much more rapidly, at less expense, and 
without regard to state of weather. This machine ' also 
gradually and very evenly tenters the cloth to width de- 
sired, without injury to the fabric, and at the same time 
will stretch the goods lengthwise if required. 

The wet goods are taken into the machine at the top in 
front, the operator standing upon the elevated platform. 
Steel tentering pins carried on endless chains at either side, 
engage the edges of the goods, and the goods are carried in, 
the chains are made to gradually diverge for a distance of 41 
to 16 feet (according to size of machine), until the desired 
width of goods is obtained, this being under the immediate 
control of the operator. The goods are then carried twelve 
times back and forth the entire length of machine, through 
and among twelve rows of steam pipes, through which 
steam has a free cir- 
culation, producing 
a uniform heat 
throughout, and are 
then passed out dry 
at the bottom of 
front of machine, 
then up to and be- 
tween a pair of sus- 
pended rolls to the 
folder, which lays 
them in folds on a 
table ready to be 
carried away. A 
current of air passes 
through the ma 
chine carrying off 
the va p or. The 
motive power is 
furnished by a com- 
pact pair of hori- 
zontal engines. 

This machine is 
built by Kinyon 
Brothers, Raritan, 
N.J. 



FIRE ESCAPE CABLE. 

We give an engraving of a v ery simple, easily applied 
and efficient fire escape invented by Mr. A. O. Morford, of 
Portchester, N. Y. 

The fire-escape cable is composed of a rope, preferably of 
wire, and an outer covering or cushion of soft rubber. 

The cable is connected at each end with an eyebolt, as 
shown in Fig. 2. The eyebolts pass through brackets, Figs. 
3 and 4, at the ends of the cable, and the nuts are screwed up 
tightly, making the cable -taut. 

In the form of cable shown the outer casing or cushion is 
a continuous tube of soft rubber drawn snugly upon the 
cable, but the covering or cushion may be composed of a 
strip of soft rubber wrapped spirally around the rope, with 
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MORFORD'S FIRE ESCAPE CABLE. 

overlapping edges, which form spiral stop ridges or ribs. 
Where the edges of the strip of rubber overlap in wrapping 
the rope, a rubber or other suitable cement is applied to the 
covering for cementing the layers together, thus forming 
practically a continuous covering or cushion. In both cases 
the wrapping or covering of soft rubber will be of such 
thickness as not only to furnish a protection for the hands 
in grasping the cable, but a cushion into which the hands 
will embed themselves with but a slight grip, thus furnish- 
ing a firm and safe hold upon the cable with the outlay of 
but little strength, without cutting, burning, or otherwise 
injuring the hands, as would be the case with a naked rope. 
In the spirally-wrapped form of cable the folds of the strip 
of rubber also furnish easy hand-grasps, and the ribs or 
ridges prevent all danger of the hand slipping upon the 
cable. Besides the advantage of a firm hand-grasp upon 




Rapidity of Cerebral Acts. 

M. Albert Rene has, according to the Revue Seieniifique, 
made a long series of experiments in the physiological labo- 
ratory of the Faculty of Medicine at Nancy on the rapidity 
of transmission of impulses through nerves, and the rapidity 
with which cerebral acts are performed. He finds that the 
intensity of the stimulus has a direct . influence on the ra- 
pidity of nervous transmission. The stronger the stimulus 
the more rapid the transmission. The rate of transmission 
cannot therefore be stated in exact terms, since it is relative, 
as has been not unfrequently noted for other kinds of cel- 
lular activity. He has also confirmed the fact, now very 
generally admitted, that it is impossible to measure the ra- 
pidity of transmission in sensory nerves by stimulating dif- 
ferent points of their length, for the rapidity of the response 
is not proportionate to the length of the nerve trav- 
ersed. Thus the response to a stimulus applied to the 
fingers is often made with a shorter interval of time 
than a stimulus applied to the elbow or to the shoulder, 
though the length of nerve called into play is much 
greater in one case than in the other. In a word, it is 
impossible to compare the results obtained from different 
regions. The most exact method of measuring nervous 
transmission appears to be that of response to an auditory 
stimulus. The rapidity with which nervous impulses are 
here conducted he estimates at 28 meters per second, which 
is a little lower than the number obtained by other physiolo- 
gists. For the rapidity of transmission of motor impulses 
M. Rene gives twenty meters per second, which is below 
that of experimenters, and notably below that of M. 
Chauveau. The duration of a cerebral act he estimates at 
thirty-five one-thousandths second. In young infants the 
duration is more considerable, amounting to 09 second. 
The duration of a reflex act — that is to say, the time occupied 
by the entire reflex arc, sensation, transmission to the cord, 
including motor impulse, and muscular movement — is 0'15 

second. 

< in» 

A New Niagara River Bridge. 

The Canada Southern Railroad Company have contracted 
for a bridge across the Niagara River at a point about 300 
feet above the present suspension bridge, to be finished by 
the first of next December. The bridge will have a clear 
span of 500 feet between the towers on each bank and will 
be built of steel. It will be a cantilever truss bridge, wide 
enough for two tracks, and calculated to sustain the 
heaviest load that could be placed upon it by continuous 
trains of loaded freight cars. The cantilever style of 
bridge has never been used on very large structures, al- 
though several bridges of great length are now being con- 
structed on this principle. Each shore section is supported 
by a tower at nearly its middle, or center of weight, the 
inner end being anchored and the outer end approaching a 
corresponding section from the other side. In this in- 
stance the projecting sections will be advanced 187J^ feet 
each, making 375 feet together, and the remaining gap of 

125 feet will be filled 
by an ordinary truss 
bridge resting on 
the ends of the can- 
tilever spans. The 
steel towers sup- 
porting the canti- 
levers will be 130 
feet high above the 
stone foundations, 
which will rise 50 
feet above the 
water. The bridge 
will be stayed 
against the force of 
the wind, as well as 
supported from the 
towers, by wire 
cables. 



George Oifiord. 
Mr. George Gif- 
ford, a well known 
patent lawyer, died - 
at his home in Jer- 
sey City, N.J., July 
2, at the age of 73. 
Mr. Gifford was for 
many years counsel 
for the principal 

sewing machine manufacturers, serving Howe, Wheeler and 
Wilson, Grover and Baker, and Singer in that capacity. He 
made a success of that department of legal practice at a 
time — twenty-seven years ago — when there were very few of 
the profession who made mechanics and the subject of the 
patent laws a special study. Mr. Gifford not only acted as 
counsel for the united manufacturers under the well known 
combination, but he was referee and judge between them in 
their separate capacities, enjoying their full confidence in 
every position. 



KINYON'S CLOTH DRYING AND TENTERING MACHINE 



the cable, the soft rubber cushion enables the person de- 
scending to cling with his limbs to the cable, so as to 
cause a considerable friction between his clothing and the 
rubber covering, and thus diminish to a great extent the 
amount of strength required in the hands to effect a safe and 
easy descent. This fire escape is very cheap and may be 
readily applied without defacing the building. Its tensile 
strength is six tons, and the inventor informs us that sixty 
persons per minute can descend this escape. Further infor- 
mation may be obtained by addressing the inventor as above*. 



Dullness in Wool- 
en Manufacture. 

From 250 request- 
ed replies to ques- 
tions, received from 
the proprietors of 
woolen mills in New 
England, the Boston 
Advertiser ascertains 
that 759 sets of cards 
are stopped, equal 
to the consumption 
of 300 pounds of 
wool each, daily; in 
the aggregate, 230,- 
700 pounds per day. 
Probably these re- 
turns, which indicate a stoppage of more than one-third of 
the sets of cards in New England, are incomplete, and do 
not indicate the extent of the reduction, as no answers have 
been received from a number of letters of inquiry. 



A new vegetable parasite, Haplococcus reticulatus, has been 
recently discovered in pork by Dr. Zopf. It occurs in from 
30 to 40 per cent of the animals examined. Would it not 
be well if we paid more attention to the sanitary legislation 
of Moses, a fragment of the ancient medieal law of Egypt? 
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Clairvoyance. 

Almost every physician, during the course of his profes- 
sional life, hears stories regarding clairvoyance. Some in- 
dividual has had a vision or dreamed a dream which is 
subsequently found to have represented, most marvelously, 
actual objects or persons that were at the time far away. 

An organization in London has been investigating the 
alleged phenomena of this class, endeavoring to apply scien- 
tific methods to their study. The Nineteenth Century and 
the Fortnightly Review have at different times published 
some of the results of this work. Quite recently the latter 
journal has published an article by Mr. Edmund Gurney 
and Mr. Frederick W. M. Myers, claiming very positively 
that the mind may at certain times be capable of receiving 
impressions through other channels than those of the vari- 
ous senses: in other words, that the so-called clairvoyance is 
an actual physiological fact. As an example of the class of 
phenomena alleged to be real, we append the following: 

"One Sunday night last winter, at 1 A. M., I wished 
strongly to communicate the idea of my presence to two 
friends, who resided about three miles from the house where 
I was staying. When I next saw them, a few days after- 
ward, I expressly refrained from mentioning my experiment; 
but in the course of conversation one of them said, 'You 
would not believe what a strange night we spent last Sun- 
day,' and then recounted that hoth the friends had believed 
themselves to see my figure standing in their room. The 
experience was vivid enough to wake them completely, and 
they both looked at their watches, and found it to be exactly 
one o'clock.' (One of these friends has supplied independ- 
ent testimony to this circumstance.)" 

We have ventured to furnish our readers this account of 
the work of these gentlemen because of the strong indorse- 
ment that has been given to it, and because of its important 
physiological and pathological significance. If it could be 
proved that the mind can perceive through other agencies 
than the senses, it would establish a fact which would an- 
tagonize the present physiological theories (based upon evo- 
lution) of the development of these senses; for it is now be- 
lieved that they were developed in order to enable the ani- 
mal to adapt himself to his environment. They were made 
by the environment primarily, rather than for it, and in the 
history of animal evolution there are absolutely no data 
which enable us to account for the development of a super 
sensual perceptive power. — Medical Record. 



Decline of Cotton Milling in Scotland. 

The remarkable decadence of the cotton manufacturing 
industry in Scotland teaches an impressive lesson of the re- 
sults of arbitrary interference with the natural course of 
trade. Fifty years ago there were 134 cotton mills in Scot- 
land, all doing a lucrative business. In Glasgow and its 
immediate vicinity 18,000 hands were regularly employed in 
the cotton mills. Thirty years ago there were 68 cotton 
spinning mills, with 1,163,575 spindles and 14,057 opera- 
tives. Now the number of mills has been reduced to 22, 
of spindles lo 729,000, and of operatives to 3,645. The chief 
cause for this great falling off may be summed up in the 
single word, trades-unionism. Between thirty and forty 
years ago the operatives' trades union determined to keep the 
details of the manufacture as much as possible from the 
employing class, and voted that no son of a master should be 
initiated into the mechanical mysteries, except by the con- 
sent of the majority of the society, ascertained by a secret 
vote. When permission was obtained, instruction was not 
allowed to be proceeded with during ordinary hours. These 
and other obstacles being deliberately maintained, the 
natural consequences followed. The sons of employers, un- 
able to obtain the training necessary to qualify them to take 
their father's places, went into other vocations and profes- 
sions,and, as the heads of the old firms passed away, they left 
no direct representatives to carry on their work. The mills 
were managed after a fashion and for a time by second and 
third parties; but the actual proprietors, handicapped by 
their ignorance, could not keep abreast of modern invention 
and competition, and one by one most of them closed their 
mills. There have been other contributory causes which ac- 
count in part for the decline, but the first and heaviest blow 
at the industry, the London Economist declares, was the 
short sighted, selfish, and suicidal action of the operatives' 
union thirty years ago. 

* < t > m 

Volumetric Estimation of Phosphoric Acid in 
Fertilizers. 

A. Mollenda says that in superphosphates containing no 
free acid, the amount of soluble phosphoric acid (acid phos- 
phate of lime) can be estimated from the quantity of car 
bonate of soda required to form the ordinary bibasic phos- 
phate of soda according to the formula: 

OaH«(PO«). -1- 2Na 2 Co 3 = CaC0 3 +CO a +H 2 0+2Na 2 HP04. 

If there is any sulphate of lime present in the solution, it 
will be convertedintocarbonate and yield a sulphate of soda; 
hence the lime must first be removed before it is titrated 
wiih »»da, which may be accomplished with the oxalate of 
soda. He would digest 100 c. c. of superphosphate solution 
containing 1 in 50 for 4 hours, with frequent shaking; it is 
next heated to boiling in a beaker glass, an excess of oxalate 
of soda added, the oxalate of lime filtered out and washed. 
To the filtrate and wash water is added some pure litmus 
tincture, and then titrated boiling hot with one-half normal 
solution of carbonate of soda ; the liquid must remain blue 
when cold. In titrating a fertilizer made from bone mealf 



the end color is grayish-green. A semi-normal solution of 
caustic soda is still better, as the titration can be done in the 
cold, and it gives accurate results with ammoniac&l super- 
phosphates, while with carbonate of soda there is a percep- 
tible difference due to escape of ammonia on heating. 

In using caustic soda it is an advantage to employ phe- 
nolphthalein or phenacetolin as indicator; and it is unne- 
cessary to filter out the precipitated oxalate of lime, since 
the milky liquid itself may be titrated directly. 

When a superphosphate contains free acid, whether sul- 
phuric or phosphoric, lime water or carbonate of soda is 
added to the solution drop by drop until a trace of perma- 
nent turbidity is visible; then the lime is precipitated and 
the liquid titrated as in the other cases. — Ghein. Zeit. 

The author does not state whether this method is more 
accurate than uranium titration; certainly the end reaction 
will be more easily observed. 

m ( » > » ■ 

A German Insecticide. 

The Repertoire de Pharmacie quotes, upon the authority 
of Dr. Nessler, a receipt for an insecticide which is said to 
have a great reputation among German horticulturists. It 
consists of soft soap, 4 parts; extract of tobacco, 6 parts; 
amylic alcohol, 5 parts; methylic alcohol, 20 parts; water to 
make 1,000 parts. The extract of tobacco is made by boil- 
ing together equal parts of roll tobacco and water for half 
an hour, adding water for what is evaporated. The soft 
soap is first dissolved in the water with the aid of a gentle 
heat, and the other ingredients are then added. The mixture 
requires to be well stirred before it is used, and is applied 
by means of a brush or a garden syringe fitted with a small 

rose. 

■ m i » ' » — — 

FERN BASKET. 
This new form of fern basket is made of the. stems of ivy. 
The stems are bored and threaded, as it were, on stout wire, 
and are very strong and durable. They have a picturesque 
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A NEW FERN BASKET. 

appearance when hung up, and have the great advantage 
of not obstructing the light so much as the ordinary flat 

basket. 

< in » 

Tobacco Juice Vapor for Plants. 

The vapor of tobacco juice has been tested in France as an 
insecticide in green houses with great success. Instead of 
burning or smoking the tobacco, which is a very offensive 
process to some persons, the tobacco is made into an extract 
by soaking or boiling, and the juice is then placed over a 
chafing dish, a fire, or the flame of an ordinary lamp, and 
deposited in the greenhouse or conservatory. Delicate plants 
which are very sensitive to smoke are not injured by this 
vapor, and it leaves no offensive atmosphere, while it effect- 
ually disposes of thrips, lice, scale insects, and slugs. One 
quart of tobacco juice vaporized in a house containing 35J 
cubic feet is an ample amount. 



<!»!»» 



The Planet Vnlcan. 

Although the American and the Freuch astronomers at 
the Caroline Islands, last May, had fair opportunities for 
good observations of all the phenomena of the total eclipse 
of the sun, there were no indications of the existence of the 
planet Vulcan. The supposed planet was first discovered in 
1859, and in 1878 Professor Watson, of Ann Arbor, Michi- 
gan, and Professor Swift, of Rochester, New York, both 
claimed to have seen the planet. But since that time it 
has not been seen on the occasion of the three total sun 
eclipses that have occurred. It may be possible that on the 
two occasions when it was believed to'have been seen, it was 
in such a portion of its orbit as to be favorable to observa- 
tion, and that similar conditions have not since existed. 



The first cotton mill in California is soon to be built at 
Oakland. The southern part of the State is regarded as 
avorable to cotton culture. 



Nobel's Dynamite and Explosives Factory. 

The dynamite manufactory of Mr. Nobel is located at 
Ardeer on the Ayrshire coast, and in regard to it the London 
Graphic speaks as follows: The works cover nearly a square 
mile in area, the buildings being scattered about like the 
shanties in an embryo American city, large structures and 
small ones, some of brick, and some of wood, hut no two are 
together. There are about 250 workers in all, women as 
well as men being employed. 

Immediately on passing the policeman at the gate, the 
workers enter into cottages for the purpose of changing 
their costumes, and now appear in different colored uni- 
forms, some of the men being clad in bright scarlet, some in 
blue, but the majority wear clothes of a more somber color. 
Once the gates close upon them in the morning, the opera- 
tives are shut in for the day. Not until night do they re- 
sume their ordinary clothes, and pass outward to their 
homes. 

The women are chiefly employed in making the dynamite 
into cartridges. The place is pervaded by the resolution to 
minimize the risk of explosion, and, in consequence, not 
only is every little hut in which the operation is conducted 
separated from its neighbors, but no more than four women 
are allowed in each. The distinctive clothing is another 
precaution, although its use is more obvious in the case of 
the men than the women. There are grave reasons why the 
men in red should be separated from the men in blue, and 
the men in white flannel from either of the other two. The 
mere cutting up and packing is simple, and comparatively 
safe, but there are intricate processes connected with the 
preparation of the explosive portion of the compound, which 
if not carefully watched are dangerous; and, as the garb he 
wears is an index to the work he is doing, it is easy to find 
out a man who strays from his own department into 
another. 

Four policemen from the county police force, paid by the 
company, are constantly on the watch to prevent dereliction 
of duty. They speak to no one, and are not to be spoken to. 
At uncertain intervals, also, there comes into the place a 
Government official, who sees whether the regulations laid 
down by Act of Parliament are faithfully adhered to. Each 
department of the place has an overseer, and over all is a 
manager, whose wide practical knowledge is such that he 
can be appealed to on every subject connected with the 
manufacture. 

That it is a profitable undertaking in which the company 
are engaged is apparent from the high premium on the 
original shares, and that the product had become a re- 
source of civilization is shown by the demand for it from 
all parts of the globe, where man, warring with Nature, is 
uprooting the stumps of trees, leveling the rock that comes- 
between him and a straight path, breaking into the seam of 
th« coal that is to cook his dinner, or making deep and 
navigable the stream that gives him communication with his 
neighbor. 

— « i« i » 

A Novel Inclined Railroad. 

About one hundred yards below High Bridge, on the east 
bank of the Harlem River, New York city, is a nearly finished 
inclined railroad which, although short, presents many features 
of interest. The road is built up the side of the hill at an 
inclination of T 4 5 %, and has a length along the slope of 240 
feet. The rails are of maple 3 inches wide by Z}4 inches 
thick, and are spiked to string pieces, running up the track, 
of yellow pine 8 inches square. These are supported on 
framework where the ground hollows, and on the surface 
in other places. The gauge of the road is about 4 feet 5% 
inches. 

The frame of the car is triangular; the hypothenuse be- 
ing parallel to the track, thus bringing the floor horizontal. 
They are 6 feet wide and 7 feet long, with doors in the 
center of each side; they run on 4 wheels 20 inches in dia- 
meter. 

The power is furnished by a 50'horse power engine, built 
by the Lidgerwood Manufacturing Company of this city. 
The engine has two cylinders 10 by 12 inches. On the crank 
shaft are two pinions 12 inches in diameter and 8 inches 
face, engaging with two spur wheels, 7 feet in diameter, 
keyed on the same shaft. This shaft is of hammered iron, 
6% inches in diameter, and carries, besides the spur wheels, 
two drums 6 feet in diameter and 3 feet across. The axis of 
these drums is perpendicular to the line of the track. 
Around each one will be wound two -coils of % inch iron 
rope, the winding being in contrary directions, so that one 
car will be raised while the other is being lowered. The 
second rope is put on to guard against accident. 

The engines have a link motion and automatic brakes, 
with strap brakes on the drums, which can be run independ- 
ently. Either of the gears is of sufficient strength to hold 
the load should the other break. The lever that works the 
links also operates an ordinary throttle valve between the 
two cylinders, the arm that moves the valve being connected 
to the link rocker shaft. By this means steam is admitted 
to the cylinders slowly, and the engines enabled to start and 
move steadily at all points of the stroke. 



Preparation of Compressed If east. 

Acording to this patent raw instead of steamed potatoes 
are used; they are to be pulped and heated with water at 
50°, then mixed with green malt and rye husks, heated and 
allowed to saccharify, cooled, and allowed to ferment at 
25°.— J. Wehmer in Bied. Centr., 1883, 
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Tbe Diamond Rattlesnake. 

To the Editor of the Scientific American : 

In Scientific American of April 28, page 259, is an 
article headed "The Diamond Rattlesnake, "which must be a 
fancy yarn. I have lived among them for more than forty 
years, have known several persons to be bitten by them; 
never knew but one to die from the bite, although others 
with whom I was not acquainted have died in the vicinity; 
have known dogs' to die in an hour; have known one other 
dog to be bitten twice in one week and get well; had a dog 
bit by a pretty large one, and although his head swelled 
badly, he found and killed another within an hour, and was 
well in a week. 

I have known many horses and mules to be bitten by 
them, and not one fourth of them died, although it goes hard 
with them, as they get bitten about the legs. I would as soon 
be bitten by one of them as by a copperhead, and they area 
much more active snake, as the copperhead is the slowest 
snake I know. 

Inclosed I send you the rattles and fangs of one 3 feet 
3 inches long, the first of the season; never saw but two 
6 feet long or more. As you will see, the rattles are not per- 
fect, and seldom are here; the old ones get worn off. Will 
try and send you better one next time. You will see the 
one side has two fangs, and sometimes there will be three on 
a side. At this season of the year they are not venomous, 
and will always try to get out of the way if found where 
there is no cover; if kept from running, will hide their head 
under the-ir body and not try to fight, but in a month or so 
they will stand their ground. 

Ed. Lyon. 

Yreka, Siskiyou Co., Cal., June 2, 1883. 

[Our correspondent's letter was accompanied by the speci- 
mens of rattles and fangs above mentioned, for which we 
are obliged.— Ed. S. A.] 



Carries Its Own Moral. 

In one of our New England cities, a few days ago, three 
wretched tramps were brought before the police court as 
vagrants, having been found in an intoxicated condition in 
a barn where they had slept the previous night. On exami- 
nation it was found that each one had been a former resi- 
dent of the city, and was well known. 

One of the.« had been, only a few years ago, the superin- 
tendent of the foundry department of an extensive and 
widely known manufacturing establishment, receiving a 
yearly salary of $2,50"), and having a pleasant home occu- 
pied by wife and children, and being a man once respected 
and esteemed by those who knew him. The two others had 
been workmen under him whom he had discharged for ne- 
glect of their work for drink, and he himself was finally 
dismissed for the same fault. 



Did not Pay a Profit. 

It is a matter of regret to learn that the recent National 
Exposition of Railway Appliances at Chicago did not pay 
its managers and promoters; in other words, as stated by 
the Age of Steel, was not a financial success. That paper 
says that thirty days was too short a time in which to hold 
an exposition of so much interest and so great a magnitude. 
Two weeks longer, we are informed, would have sufficed to 
even up expenses and receipts, but the end of the affair 
could not be postponed, for the reason that the buildings 
and grounds were needed for other purposes. The exposi- 
tion, therefore, had to close at the appointed time. It was 
simply a miscalculation for which no one can be seriously 
blamed, and yet on account of which all must feel sincerely 
sorry. 

m < m i — - 

Plaster Moulds. 

The mixtures of fats and fatty oils hitherto in use for 
coating the moulds in which plaster casts are to be made 
has this disadvantage, that the fatty acids unite with the lime 
to form soaps which render the surface of the cast sticky 
and thus hold the dust, so that in time crusts of dust are 
formed in the deeper recesses, which are difficult to re- 
move. 

According to Puscher, in Kunst und Oewerbe, this evil 
may be overcome by the use of finely divided stearic 
acid. One part of stearic acid (or the best quality of 
stearine candle) is melted in a suitable vessel by immersing 
it in boiling water, and then four or five parts of 95 per 
cent alcohol are added, in which it dissolves to a clear solu- 
tion. By shaking tbe solution as it cools, the acid will be 
obtained in a very fine state of division, forming a kind of 
magma with the alcohol. This may be applied to the 
mould with a brush. In a short time the alcohol will evap- 
orate, leaving tbe mould covered with a thin film of this 
finely divided acid, which allows the cast to be readily re- 
moved from it, covered with a film of non-adhesive stearate 
of lime. It can also be employed on elastic moulds, but if 
the moulds are shellacked, benzine should be used instead of 
alcohol. 



In boring an artesian well in t,he Santa Clara Valley, Cali- 
fornia, the stump of a redwood tree was met at a distance of 
281 feet from the ground surface. The point where the tree 
was struck is 84 feet above tide water, from which it is dis- 
tant eight miles, and the depth, at which tbe wood was 
reached is much greater than that of the water in tbe bay. 



New Jersey Crab Farms. 

At certain periods all crabs become too large for their shelly 
covering and are obliged to move out; this is effected by a 
rupturing of the tissue connecting the upper and lower car- 
apace. The body is first slipped out through this opening, 
and the crab slowly draws his ten legs out one after the 
other until the entire animal is free of the old shell. As the 
winter months approach, the edible or blue crabs (Callinectes 
hastatus) retreat from the shallow waters of our bays, creeks, 
and harbors, and congregate in immense numbers in deep 
water, where they settle themselves into the soft bottom 
preparatory to taking their long winter's sleep. As the cold 
weather comes on they pass into a semi-dormant condition 
till the opening of spring. These congregations of crabs are 
called by fishermen " crab beds." They are taken by means 
of clam rakes, the handles of which can be lengthened or 
extended into the water by the addition of sections or 
"splices." At tbe rate at which they are now being cap- 
tured they will soon be as scarce as are lobsters on our 
immediate coasts, which only a few years ago were so plen- 
tiful. 

The New Jersey fishermen are more advanced regarding 
the habits of crabs than any otherfishermen that I have ever 
met, and from them I have obtained some very interesting 
information. The boats of all well-to-do crabbers consist 
of flat-bottomed boats or skiffs that can be pushed along 
in the shallowest of water or dragged over bars and 
mud banks with great ease. In length, these skiffs vary 
from 12 to 16 feet, and in width from three to four feet. 
They are furnished with four wells which are built on to 
the bottom of the boat, and are readily opened or closed by 
means of covers. Into these wells a constant supply of water 
passes through numerous small perforations in the bottom 
of the wells. For urging the skiff along, the crabber uses 
the long slender handle of his " seap " or crab net. His po- 
sition is always at the bow of the skiff, where he stands 
silent and erect and moves his boat quietly and slowly 
over the alga-covered bottom, intently watching every 
object. 

We will now goon with the life history of a Jersey blue- 
crab, and crab vernacular. First is the " hard-shell " crab, 
which is hardly fit to eat, he being of a watery nature and 
anything but heavy and plump; but soon, when he strikes a 
good feeding ground, he will become fat and will be called a 
"cummer." A "shedder" is a crab that will cast his shell 
in a few days. Such a crab is quite as valuable as a soft crab, 
and is carefully placed in one of the wells of the skiff devoted 
to crabs of his development. Next is the " luster," or a 
crab that has broken away the tissue that connects the 
upper and lower carapace, so that the soft- crab coutained 
within has become plainly visihle in its attempts to burst 
asunder its upper and lower shell. Such a crab is handled 
very tenderly, for by to-morrow morning be will be a soft 
crab and on his way to Market. In from five to seven 
hours the soft crab has advanced to the stage known 
as a "buckler" or "leather-back" and ."buckram-back." 
In this stage the soft crab's shell has become tough and of 
the consistency of thin leather or buckram — hence the name 
— so that when pressed with the finger it almost seems to 
crackle, and when the pressure is removed it immediately 
springs back to its natural position. The lime-hardened 
crab looks splendid, and the increase in size is something 
wonderful; the colors are intense and the limbs are clean 
and shining. In a few weeks this crab will undergo another 
change and become a "sponge crab;" her "apron" will 
begin to lift up, and fine strings of minute eggs will be ex- 
tracted. These will be caught upon numerous curious 
brush-like appendages which are situated along the abdomi- 
nal region of the crab and which are covered and pro- 
tected by the "apron." Millions of these minute eggs will 
be crowded, parched, and entangled (the eggs are attached 
to one another on a very fine web like material of the nature 
of lissus) on the curious appendages, and soon the dull, 
yellow-colored eggs begin to turn black or very dark, dirty 
brown; this is a sign that the young crabs are about to emerge 
from their eggs, and the dark color of the eggs is caused 
by the development of their black eyes. 

When a crabber has fished through a tide, he returns to 
his marine farm, which consists of numerous water in- 
closures of wooden stakes which are driven into the 
sandy bottom of the river,and where the crabs are always 
well covered with water. Here the " cummers " and hard 
crabs are confined and are well fed on chopped-up bull- 
nose clams and winkles. As soon as the lusters become soft 
crabs, they are packed in shallow wooden boxes with eel 
grass or "salat," and placed in cool cellars to retard 
the hardening of the crab's shell, and until the time of 
shipment arrives. Hundreds of such establishments are to i 
be found at this season of the year along the shores of the 
bays and rivers of the New Jersey. A. W. R. 



American Jade. 

The Smithsonian Institution has lately come in possession 
of a large number of objects made from jade, sent from 
Louisiana, with a considerable quantity of the unwrought 
stone. Heretofore it has been impossible to discover the 
source of the jade ornaments, implements, and charms that 
have been discovered in ancient American cairns, as no de- 
posit of the stone had been discovered in this country or in 
Europe. It is believed now that these Louisiana relics will 
assist in locating the place where this stone exists in this 
country in quantities. 



Advice to Inventors. 

More than one prominent manufacturer of electrical and 
other apparatus have expressed their opinions, based on ex- 
perience, that inventive efforts do not agree with manufac- 
turing interests; and that, therefore, they have given up 
experimenting, and devote themselves exclusively to manu- 
facturing to order and for the trade. It is at the present 
state of manufacturing industry an established fact that, in 
order to secure financial success, a manufacturer need not 
be an inventor, and vice versa, an inventor does not need to 
be a manufacturer. Although a man may have the me- 
chanical ability to invent, it by no means follows that he is 
the best man, or even that he is at all fitted to superintend 
the manufacture of his own invention, though, perhaps, it 
may be hard for him to think so, and it maybe denying him 
a great pleasure to have it made by any one else. But the 
man who may have the experience necessary to the evolu- 
tion of a new and careful improvement may, and generally 
does, lack the necessary quality, namely, the experience 
which begets the knowledge of how to select the best 
adapted tools and other contrivances, how to obtain and 
work up the material required, how to superintend the 
labor, and how to organize and mauage a manufacturing 
establishment so as to turn out good products at the cheap- 
est and most profitable rate. When all these, qualities, 
necessary for those persons who have the immediate charge 
of manufacturing, are not possessed by the inventor, it is 
impossible that he should become a financial success. Nei- 
ther will it, so long as the inventor indulges in the weakness 
of imagining that if the product of his brains is not manu- 
factured under his own supervision and control, it will not 
receive the proper construction necessary to its success when 
placed upon the market. This sort of parental instinct on 
the inventor's part, the desire to see and lead his offspring 
through every stage of its career, without escaping for an 
instant from the wing of his fostering care until it is fully 
matured and put upon the market on its own responsibility, 
is but natural, yet it is, nevertheless, a weakness. 

In fact, daily experience shows that it is for the interest 
of the great majority of inventors to keep away from the 
factory as much as possible, so as to give the factory super- 
intendent an open field. He will not fail, of course, to in- 
spect the character of the work and see that his ideas have 
been carried out properly. That is his right. But having 
once made clear what he wants, he should leave the super- 
intendent of the factory unhampered in carrying out his 
part of the work. The enterprise of manufacturing novel 
machinery can be divided into three distinct departments, 
neither of which should conflict with the others. Invention, 
manufacture, and introduction, each requiring a totally dif- 
ferent training, are seldom or never successfully coincident 
in one single individual. It takes the man of strong imagi- 
native faculties, with a mechanical bent and a practical 
knowledge of mechanics, to invent; but to manufacture, the 
man who understands the workshop and the workmen from 
his own experience with them is necessary; and the business 
man, who has been trained to knowledge of the methods of 
trade, is indispensable in placing a new product upon the 
market. The inventor rarely interferes with the department 
of the business man, but to the department of manufacture 
he is a stumbling-block. 

It is a blessed circumstance for inventors, says a con- 
temporary, that at the present day, for the construction of 
any new machine for the market, the ownership of a special 
plant of machinery is by no means necessary, any more than 
the actual guidance of the details of the manufacture by the 
inventor is necessary. There are numerous machine shops 
with splendid plants of machinery, which will undertake the 
manufacture. Thus a vast outlay at the outset is unneces- 
sary, and a company can be formed with much less capital. 
The inventor of a new machine and his associates, by this 
plan, need trouble themselves but little about the purely 
manufacturing part of the business. They will easily find 
those whose business it is to manufacture and relieve them 
of the work, by running for them a manufacturing outfit 
that they could not provide for themselves without spend- 
ing a large sum of money, which it is much better to have 
in bank, to back up and push the enterprise. Inventors 
should not lose sight of the fact that the invention of a new 
machine or device is only the first earnest and most delight- 
ful step in what is to be accomplished before an enterprise 
is fairly afloat. While the business men are hard at work 
introducing the invention, the inventor must employ his 
time by watching the product that the business man has to 
handle, seeing that it is in proper condition, and that the 
improvements which possibly may suggest themselves to 
him are applied promptly, so as to keep the mastery of the 
market, and not to be overreached by other inventive 
minds. — The Mechanical World (London). 



« m» 



E. B. Tylob in Nature says that the microscopic examina- 
tion of the cross section of a single human hair is sufficient 
to determine to which one of the race divisions of humanity 
the wearer belongs. If examined microscopically by 
Pruner's method, it shows circular, or oval, or reniform; 
its follicle curvature may be estimated by the average 
diameter of the curls as proposed by Moseley; its coloring 
matter may be estimated by Sorby's method. There has 
been even a systematic classification of man published by 
Dr. W. Muller, of the Novara Expedition, which is pri- 
marily arranged according to hair, in straight-haired races, 
curly-haired races, etc.. with a secondary division according 
to language. 
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Plating metals with Lead. 

The method of lead plating depends upon the use of 
a hydrogen flame for covering the clean surface of metals 
with lead or some alio}' thereof. It owed its origin to the 
fact that in some printing processes the printed fabrics are 
run through hot or cold sulphuric acid, and it was found 
that no metal was sufficiently indifferent to hot and cold 
acid, with the changes of temperature, for making the neces- 
sary rolls of sufficient strength, combined with lightness. 

Among many other combinations experimented with was 
that of covering iron homogeneously and to any desired thick- 
ness with lead, and this actually succeeded. The metal to be 
covered is pickeled and cleansed in dilute sulphuric acid, 
then rinsed with water, painted over with soldering acid 
(zinc dissolved in hydrochloric acid), and tinned. Hard lead 
was then put on the perfectly clean surface, or a good, pure 
alloy, just as maybe preferred, and heated with the hydro- 
gen flame. The surface is then worked over by hand or 
mechanically. 

Rolls made in this way have a clear metallic ring when 
struck, from which we may conclude that there is an inti- 
mate union of the two metals. The structure of the lead 
coating suffers no change in boiling sulphuric acid of 60° 
B., and is absolutely tight. — Polyteehniker. 



What Paint Best Protects Iron t 

Among the things that require the most protective paint for 
iron are carriages, farm wagons, plows,and agricultural imple- 
ments, from which fact it seems feasible that manufacturers 
of the like ought to be able to give the best information re- 
quired. Any mineral paint would answer the purpose much 
better, and I maintain that the paint that most effectually 
protects iron is red lead. Not in color is it as well suited; 
but that is only a secondary consideration, and easily over- 
come by painting it over with any color desired. It con- 
tains the following advantages for the preservation of the 
iron, which is the main object to he gained : 

1. Dries easily with raw linseed oil, without an oil-de- 
stroying drier. 

2. After drying, it remains elastic, giving way both to 
the extension and contraction of the iron, without causing 
the paint to crack. 

3. It imparts, no oxygen to iron, even when constantly 
exposed to damp — a fact to which all farm wagon makers 
can. testify. 

4. It hardens, where it has been spread thickly, without 
shriveling, forming the toughest and most perfect insoluble 
combination of all paints. As proof of this assertion, it is 
used by calico printers for red figure prints, holding out 
against soap and water; by gas pipe fitters, as the best 
paint to resist ammonia and tar; by the English iron ship 
builders, for painting the hulls of iron ships, namely, two 
coats of red lead and two of zinc white; by wagon and plow 
makers, for painting wagon gears and plows; by know- 
ing carpenters, for painting wood that comes in con- 
tact with damp brick in walls, as it preserves wood from 
rot, insects, etc. 

For those among us who are uninstructed how to mix 
pure red lead for paint, it should be 
made known that pure red lead powder, 
after being slightly pressed down with 
the finger, shows no lead crystals. 
When they are visible, it is merely 
partly converted, and not first quality. 
It should be ground in pure, old linseed 
oil, and if possible used up the same 
day, to prevent it combining with the 
oil before it is applied, losing in quali- 
ty. No drier is necessary, as in the 
course of a few days the oil forms a 
perfect, hard combination with the 
lead. American linseed oil is as good 
as any imported, where the manufactu- 
rer has given it age, and not subjected 
it to heat, as is the custom, by steam- 
ing it in a cistern to qualify it quickly 
for the market. It deteriorates in quality 
when heated above 160' P. This red 
lead paint spreads very easily over a 
surface, and the best of finish can be 
made with it, even by a novice in 
painting. — Louis Matern, in Carriage 

Monthly. 

^»» 

Anti-torpedo Ship. 

A singular type of invulnerable war 
vessel has lately been offered to the 
notice of the British Admiralty by Sir 
Edward Reed. He proposes making a 
convex decked vessel to contain engines 
and battery, as also men's quarters, 
stores, magazine, etc., to be supported by a lower portion, 
which is a cellular boat composed entirely of small air tight 
and water tight compartments, which will not allow the 
vessel to sink in consequence of a local injury; and if the 
lower portion is entirely destroyed by a torpedo the upper 
portion is expected to become a sea-serviceable raft. The 
contour of the armored deck is expected to deflect hostile 
shell and shot, and the under or boat portion is to be only 
the buoyant means of ready movement; but the upper por- 
tion in itself is expected to float if not to readily 
maneuver, even if the lower portion should be destroyed. 



NEW RAILROAD SIGNAL. 

A novel and very simple railroad signal and gate is shown 
in the annexed engravings. By means of this apparatus a 
train moving along on the track will automatically, by means 
of pneumatic pressure in suitably arranged pipes, announce 
its approach to stations or crossings, far in advance both by 
visible and audible signals, thus informing passengers at 
stations to be in readiness for the train and notifying travel- 
ers on the highway to clear the track. 

This apparatus also divides the track into sections or 
blocks of any desired length, signals being placed at each 
end of the block, so that a train on entering will automati- 
cally move a signal to indicate " danger " to any train fol- 
lowing on the same track, until the first train has passed 
through the "block," and will then actuate a second mech- 
anism, which sets another danger signal and communicates 
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McLEOD'S RAILROAD GATE. 



back to the first signal and moves it to indicate "safety;" 
and it can be arranged to communicate forward by the same 
mechanism and set an advance signal, and by interlapping 
them so as to have the train act upon the second or third 
signal away, and always leave the nearest signal set to indi- 
cate danger, any part of the track can in this way be posi- 
tively and effectually guarded without any additional ex- 
pense, manual attendance, or electrical appliance. 

The inventor also combines with the switch a device 
whereby an engineer will be informed before reaching the 
switch whether or not it is in condition for his train to pass. 
These improvements are calculated to add materially to the 
safety of railroad travel, and will permit of largely increased 
travel on the same track, and add greatly to the revenue of 
railroads. 

In operation the tread of the forward car wheel, passing 
over the incline bar shown at 3, depresses it, and throws 
up the actuating lever, which, at the bellows, is caught and 
held up by a catch lever, compressing the spring which yields 
to that sudden action, and, gradually pressing against the 




allow it to reset in about one minute. Thus the catch 
lever holds the incline bar below the contact of the follow- 
ing wheels, and also at the signal the lever is so connected 
with the weight, that when it is wound up it will hold the 
incline bar below the contact of following wheels until the 
weight runs down again, thus averting all unnecessary 
wearing of the signal mechanism. 

An automatic crossing gate, devised by the same inventor, 
shown in Pig. 4, is operated on the same principle as tbe 
signal. An air switch signal has also been devised which 
is attachable to all switches and draw-bridges, so arranged 
by means of a double air action as to insure its operation, 
and when the main track is switched to the right, it will 
display a right hand danger signal about one-quarter of a 
mile each way, to notify any approaching engineer, and vice 
versa, left hand. It is also applicable for yards and stations, 
to signal coming and going trains. 

All the mechanism of this apparatus is as simple as the 
striking side of an ordinary clock. We are informed that a 
man with one blow of his breath through the pipe can set 
the signals one-third of a mile away. The apparatus works 
the same in all kinds of weather and by all kinds of trains. 
We understand it has been tested three winters on the rail- 
road, and has proved entirely successful. 

Further information in regard to this apparatus may be 
obtained by addressing to McLeod Air Railroad Signal Com- 
pany, 4 Pemberton Square, Boston, Mass. 

Horn from Sea Weed. 

Under the generic term, "sea weed," the sea beaches offer 
to use a3 fertilizers a number of distinct vegetable produc- 
tions, and two of them, at. least, are recognized as materials 
for food. The Bhodomenia palmata, or dulse, is frequently 
sold on the streets of our seaside cities, taking the place of 
the schoolgirl's chewing gum, while the Ofiondus erispus, 
known commercially as "Irish moss," is a favorite for the 
preparation of jellies and blanc mange. Now, it is claimed, 
that by experiment the Zostera marina, or " wrack," can be 
made to yield by treatment with mineral acids, a substance 
resembling horn, capable of being manufactured into forms, 
and of receiving color from pigments. This substance is 
called " algin," from algce, the generic name of one common 
species of sea weed. The crude material can be obtained in 
large quantities on all exposed shores, and its preparation 
for ultimate manufacture is a cheap process. 

' < i n > — 

Ambulance Stations for the New York and Brooklyn 
Bridge, 

A frame building eight by twelve feet has been con- 
structed on the river side of each tower of the bridge. In these 
buildings are placed the telephones, which form a part of a 
very complete system of communication reaching from one 
end of the structure to the other. The bridge officials are also 
providing stretchers to be kept at these stations, so that in 
cases of sunstroke, fainting, or illness from fits of any kind, 
the patient may be immediately removed by the officers to 
the buildings and thus receive the necessary attention. 
Printed directions for treating cases of sunstroke have been 
obtained from the New York Board of Health, and medi 
cine will be provided at both termina 
stations and also at the towers. Super- 
intendent Martin, in speaking of this 
matter, said: "We do not anticipate 
many sunstrokes on the bridge, as there 
is a cool breeze up there a good part of 
the time, but we want to provide for 
emergencies." 



2. Bellows Box. 



McLEOD'S AIR RAILROAD SIGNAL. 

movable portion of the bellows, forces the air to the expan- 
sion valves and sets the signals. Experiments have shown 
that in about one second after the actuating lever is held up, 
the air moves the valve about one-third of a mile away, and 
in three seconds the gong is sounded and visible signals 
given, which so continues until the train passes by and stops 
it. In case of a train stopping before it reaches the signal, 
it is so arranged as to automatically stop itself in three 
minutes. The catch lever will hold up the actuating lever 
until the air is forced from the bellows, the movable por- 
tion of which will automatically disengage the levers and 



Yellow Pine. 

The prejudices against this material 
for building purposes and inside finish- 
ing are disappearing gradually under 
the necessity for a substitute for the 
white pine, which is yearly becoming 
scarcer and dearer. The Northwestern 
Lumberman says that there has been a 
current belief in the Northern States 
that yellow pine will not hold paint 
satisfactorily. It has been thought that 
any exudation of pitch would stain the 
paint, and to a certain extent force it 
off. This idea, however, has been 
greatly magnified. In sections of the 
Southern States, where little besides 
yellow pine is used for building pur- 
poses, there is usually heard but little 
complaint. Occasionally, a builder 
will put a coat of alcohol over the out- 
side work, which cuts any pitch there 
may be on the surface, but of tener no 
special process is employed. The color 
of yellow pine when left in its natural 
state or oiled is bright and enlivening. If its brightness is 
offensive to some tastes it may be modified and sobered by 
oil, and it will darken with age. By careful culling of the 
heart from the outer wood very fine effects in shading may 
be produced. 



3. Signal Levers. 



Shrinkage in lumber varies according to the tree from 
which it is made. Oaks will shrink in drying a half inch to 
the foot, while the redwoods of California show no percepti- 
ble change, and the heavy Eastern or South American 
woods lose but little. 
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The Dolphin at the Brighton Aquarium. 

In a letter to the Brighton Examiner, Mr. Henry Lee 
writes as follows: " By the courteous invitation of the 
authorities of the Brighton Aquarium, I have paid a visit to 
the dolphin recently placed in one of the large tanks there. 
It is a full grown specimen of the common . dolphin 
(Delphinus delphis), and is about ten feet in length. It 
was found, early on Saturday morning last, stranded in 
Selsea Bay, eight miles from any railway station ; and by 
means of much toil, care, and skillful treatment, it was 
brought safely to Brighton by Mr. Lawler, the curator, 
after being out of the water for twenty hours. This is the 
third species of the whales that have been exhibited in 
this aquarium. The other two have been the common 
porpoise (Phoccena communis) and Risso's grampus (Grampus 
riseus). 

The opportunities of observing closely the habits of the 
cetaceaare so rare, and the average duration of their lives 
in captivity is so brief, that any one who feels interested in 
the movements, structure, and mode of life of these great 
sea beasts should not lose a chance of improving his acquaint- 
ance with them. In this instance, the difference between 
this dolphin and the porpoises previously Been in the 
Brighton tanks should be noted. It is of larger size, weigh 
ing about half a ton; its snout, instead of being rounded 
off like that of the porpoise, is lengthened out in form of a 
beak, both jaws of which are filled with simple, pinnate 
teeth; and the dorsal fin rises much higher, and the tail is 
rather wider across, than in the common porpoise. Those 
who have not seen one of these creatures under such fa- 
vorable circumstances, should notice, also, its mode of loco- 
motion. This is effected entirely by an up and down motion 
of the tail (unlike that of fishes, in which the movement of 
the tail is from side tp side, except in the fiat fishes), and the 
flippers, or "paddles," as they have been called, do not 
contribute to its progress in any way; they are only used as 
rudders and poisers. As the water in the tank has been 
lowered so far as to allow the dolphin to be seen when it 
rises to the surface of the water, the action of the blow-hole 
and the absence of all "spouting" should be remarked. 
In fact, by two minutes' intelligent observation of this inter- 
esting animal a grand practical lesson in comparative phy- 
siology is to be learned —one a thousand times more impres- 
sive than can be obtained from the most careful explana- 
tion in print. We have before us a warm-blooded animal 
of great brain capacity, full of intelligence, breathing at- 
mospheric air by lungs, like ourselves, and the female of 
which suckles her young one, and attends to it with the 
greatest maternal affection. This highly organized creature, 
instead of walking on four legs on land, has to live and 
move in water; and, so, its shape is adapted to its neces- 
sities., and it is made in the external form of a fish. But it 
has to breathe air through its lungs, and not the oxygen 
contained in water through gills. If it were to inhale the 
air in the ordinary way — through its mouth — the water 
would enter with it, and choke it. To meet this difficulty, 
its windpipe is carried up to the top of its head, and is 
fitted with a valve which allows the exhausted air from the 
lungs to pass out, and fresh air to be drawn in, while it 
effectually excludes the water. 

» m » • 

CURIOUS RESULT OF AN EARTHQUAKE. 

The engraving represents the curious effect produced by 
an earthquake on iron castings poured at the time. The 
cut, which is about one-sixth the real size of the 
castings, was taken from a photograph sent us 
by Mr. F. Gergens, of Yokohama, where the 
earthquake occurred on June 10, 1883, at 4:30 
P. M. Mr. G. attributes the waved surface of 
the castings to the agitation of the melted iron 
by the earth vibrations, the waved forms having 
been fixed by the cooling of the iron. 

Two tons of castings made at that time all had 
the same appearance. 

4^»»-» 

Reduction of Amiuoiilacal Silver Solution 
by Dextrose. 

It ■ is well known that dextrose reduces the 
alkaline silver solution and deposits the metal in 
the form of a mirror. The quantity of silver pre- 
cipitated by a given amount of dextrose has not 
hitherto been so well known, for where the only 
object is to get down all the silver, an excess of 
dextrose was of course employed. If, however, 
one wishes to utilize this reaction for estimating 
dextrose, it will be necessary to settle this point. 
B. Tollens says that since each molecule of sugar 
reduces %% molecules of copper in Fehling's so- 
lution, by taking up 2}£ atoms of oxygen we 
should expect it to precipitate 5 or 6 atoms of 
silver. On the contrary, he found that it reduced 
at least twice as much. It does, indeed, reduce 
12 or 13 atoms and takes up 6 atoms of oxygen; 
the greater or lesser quantity depending on the excess of 
silver in solution. 

The hypothesis that 12 atoms of silver are reduced by 1 
molecule of dextrose gives rise to this equation: 

C,H 1!) 0,+0,=6CH a 11 , 

formingformic acid, and in fact a good deal of this acid is 
produced. The author also detected oxalic acid when there 
was an .excess of silver, which requires 9 atoms of oxygen, 
reducing 18 of silver.— Berichte. 



A REMARKABLE SHARK. 

To the Editor of the Scientific American : 

A perusal of the articles on sharks, appearing in two 
late numbers of your Export Edition, prompts me to men- 
tion a large African shark now in the Colombo Museum, 
and described per label as follows: 

"Smith's Spotted Shark (Bhinodon typicus, Smith). — An 
East African shark, never before recorded from Indian Seas. 
Was caught in a fishing net at Moratuwa, January 5, 1883. 
Length, 23 feet; girth, 13 ft." 

I have verified the above measurements, and can add that 
the mouth, which (unlike most other sharks') opens on a 
level with the s«out, is 5 feet in circumference, destitute of 
teeth, but armed with strong cartilaginous bands; and the 




EAST AFRICAN SHARK, COLOMBO MUSEUM. 

gills, five on a side, behind the shoulders, are each 2 ft. 3 in. 
long. The color is dark brown, mottled all over the back 
and sides with spots very like in appearance the mottles on 
well groomed brown and gray horses. 

The monster was, as is set forth above, caught in a net, 
more properly a seine, called by the Sinhalese Maha-dthalle 
(great net), which, by being run off into the sea a quarter 
mile or more, then carried along about the same distance 
parallel with the beach, and again brought to land, incloses 
many acres of water, at times teeming with fish, which are 
thus secured in large numbers; and it is a most animating 
sight, in traveling between Colombo and Kalutara by rail- 
road or coach, to see the thousands of people, men and 
boys, engaged in this industry, for most of them are nearly 
amphibious, and while the seine is being laid out the water is 
alive with dusky human forms, big and small, swimming 
and disporting about among the fishes they are capturing; 
and when finally the cast has been made, and the word given 
to draw in the net, hundreds of willing hands take hold of 
the long drag ropes, and, to a lively song, march up the 
beach, drawing in their finny prey. 

Ordinarily, a shark of such immense proportions would 
prove an unwelcome occupant of one of these nets, for he 
would soon demolish it. Accordingly, the presence of this 
one inside of their seine must at first have caused the fisher- 
men some perturbation. It seems, however, that he lay 



ney from Africa, simultaneously with Arabi Pasha and 
his fellow exiles from Egypt, who are now living in Ceylon. 

The waters of Ceylon abound in fish of great variety, 
among which are several members of the shark family, 
notably the white shark (Squalus carcharias), saw fish (S. 
trestis), from 12 to 18 ft. long, hammer head (Zygoma vul- 
garis), tope (S. galens), blue shark (8. glaucus), basking shark 
(8. maximus), the skin of which is used by the Chinese for 
making shagreen, monkey mouth shark (Stegostoma tigrina), 
tiger shark (Oaleocredo tigrinus), mud shark (Bhyncobaies 
ancytortimus), and at least two varieties of the sword fish 
(Risiophorus gladius), all of which are carnivorous, and most 
of them used for food by the natives. More especially is 
this the case with respect to the flesh of young sharks, 
which is commonly given to women, shortly after confine- 
ment, under the supposition, true or false, of its conducing 
to an abundant supply of lacteal nourishment for the 
infant. W. Moeby. 

Colombo, Ceylon, March 22, 1883. 
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Should Women Ride like Ileiiv 

The above subject having created considerable discussion 
in the English newspapers, the Lancet (London) now takes it 
up and concludes that it would be as well to leave the deter- 
mination of the question to those whom it principally con- 
cerns. We fancy they have no wish to change the custom. 
As a matter of fact, although it may not appear to be the 
case, the writer continues, the seat which a woman enjoys 
on a side-saddle is fully as secure, and not nearly as irk- 
some, as that which a man has to maintain, unless he sim- 
ply balances himself and does not gripe the sides of his horse 
either with the knee or the side of the leg. It is curious to 
note the different ways in which the legs of men who pass 
much time in the saddle are affected. Riding with a straight 
leg and a long stirrup almost invariably produces what are 
popularly called knocked-knees. Nearly all the mounted 
soldiers of the British army suffer from this deformity, as 
any one who will take the trouble to notice the men of the 
Life Guards and Blues walking may satisfy himself. On 
the other hand, riding with a short stirrup produces bowed- 
legs. Jockeys, grooms, and most hunting men who ride 
very frequently are more or less bow-legged. The long 
stirrup rider gripes his horse with the knee, while the short 
stirrup rider gripes him with the inner side of the leg below 
the knee. This difference of action explains the difference 
of result. No deformity necessarily follows the use of the 
side saddle if the precaution be taken with growiug girls to 
change sides on alternate days, riding on the left side one 
day and the right on the next. The purpose of this change 
is to counteract the tendency to lean over to the side op- 
posite that on which the leg is swung. 




Losses by Fire. 

An exchange thinks it is strange how accustomed people 
will become to the repeated occurrence of events which, if 
there were but one in a lifetime, or even in a series of years, 
would create the most intense excitement. Note, as an in- 
stance, adds the Fireman's Journal, the destruction of pro- 
perty by fire in this country. Think how many men, how 
much capital, and how great a share of the intelligent 
thought of the land are kept constantly employed because of 
this. Every municipality in the land is constantly agitated 
over the question of fire extinguishment, every property 
owner over the question of fire insurance, and 
every builder and property owner over that of 
fire prevention. 

Each in turn gives employment to a vast num- 
ber of men whose whole thought is engrossed by 
this annual wiping out of existence of a portion of 
4he wealth of the land, by no means inconsider- 
able, whether regarded absolutely, or in its rela- 
tion to the entire production of the year. Thus, 
since the 1st of January there has been destroyed 
by fire in this country, $34,960,727 worth of pro- 
perty, and we may reasonably expect that the 
final showing for the whole year will not be less 
than $77,334,500 worth. 



CURIOUS EFFECT PRODUCED ON MELTED IRON BY AN 
•EARTHQUAKE. 



nearly motionless on the water, and was easily drawn to the 
shore, upon reaching which he immediately expired. On 
examination, its stomach proved to be empty, which fact, 
together with its great size and easy capture, would indicate 
that the creature died of extreme old age. It was quite fat, 
however, and many gallons of oil were tried out of its 
blubber. 

Unlike most fish stories, this one is true; and it also has 
its sentimental aspect, since the distinguished visitor and 
subject of it arrived here, probably after an exhausting jour- 



Bartholdl, the French Sculptor. 

Frederic Auguste Bartholdi, the sculptor, who 
is completing his immense statue of "Liberty 
enlightening the World" as a present to this 
country, is about fifty years old. He was a pupil 
of the famous Ary Scheffer, and was one of the 
French commissioners at the centennial exhibi- 
tion nt. Philadelphia in 1876. He was so well 
pleased with his visit here that he decided on 
carrying out his previous intention as to the 
great statue, and on his return to France insti- 
tuted a subscription for the construction of the 
gigantic figure for New York harbor, volunteer- 
ing his work. And when subscriptions lagged, 

he pledged his own private fortune to its completion. 
In addition to this statue, M. Bartholdi is engaged on the 

sculpture of a lion, to be cut out of solid rock, on the face 

of a mountain at Belfort, France, the figure to be eighty 

feet long and thirty feet high. 

< m» 

Visitors find in some of the older houses of Nantucket 

tall Dutch clocks, with holes in the cases where screws had 

been taken out. This was done in order to banish wicked 

ornaments of brass and steel. 
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Snake Poisons. 

Those who have read the famous Dr. Richard Mead's 
original essay on the poison of the viper will now read it 
again by the side of the report of the venom of serpents by 
Drs. Weir Mitchell and Reichert, of Philadelphia, Pa., to 
which we briefly drew attention last week. Mead struck the 
instant attention of the world by the bold, and, as it seemed, 
wonderful experiment of swallowing the deadly poison of 
the viper, and escaping unhurt. What led to his experi- 
ment is rather obscure, but it was done, and the discovery 
was thereby made that a physical venom of the most potent 
kind could be received into the stomach and disposed of 
there as if it were no more than a harmless food. Mead did 
more than this. In his day the use of the magnifying glass 
was just coming into practice, and he, eying the dried 
poison through such a glass, discovered in it what he very 
naturally supposed to be fine, needle shaped crystals. He 
argued about these crystals, and what they did; they were 
very sharp crystals, and when they got into the blood they 
pricked and injured, as he thought, the delicate blood-cor- 
puscles, and so caused the death of the blood, and the death 
also of the owner of the blood — a hypothesis which, in 
da}-s when the iatro-mathematics held sway, was as inge- 
nious as it was forcible. 

Modern readers, perusing the latest researches on physi- 
cal venom, will see, with curiosity, that Mitchell and 
Reichert rediscover what Mead called the crystals, and will 
understand better than the old master why the venom can 
be so safely swallowed. These latest writers inform us that 
all the serpent venoms they have examined possess certain 
common characteristics. In the fresh state, the venoms are 
in the form of a slightly turbid yellowish fluid, varying 
more or less in degree of viscidity, odorless, and invariably 
of acid reaction. In their dried state, they are soluble in 
water at ordinary temperatures, save for a slight cloudiness, 
which but slowly settles. Thus dried, they resemble ordi- 
nary egg albumen; and when prepared in small quantities in 
a porcelain capsule, innumerable radiating lines of fracture 
occur, which break the mass into long needle like pieces 
closely resembling acicular crystals; indeed.the resemblance 
is so striking that the uninitiated are frequently deceived as 
to the true physical condition of the venom. This doubt- 
less was the deception to which Richard Mead was sub- 
jected. 

In describing the external symptoms produced by the dif- 
ferent crude venoms, Mitchell and Reichert observe that 
such symptoms do not differ radically except in degree. 
From all alike there is produced some primary heart dis- 
turbance, temporarily lowered blood pressure, fatal enfeeble- 
ment of the respiratory centers, local effusion of blood, 
with lessening or loss of its power to clot, and, when the 
animal subjected to the venom survives some hours or a 
day, noticeable breaking down of the capillaries, and ten- 
dency to putrescence and gangrene. Of the different 
poisons, cobra venom is the most intense in its poisoning 
power, that of the copperhead next, then the venoms of the 
moccasin and the rattlesnake. In the course of their re- 
searches these investigators have been led to consider that 
the serpent venom does not contain an alkaloid, as had been 
surmised by other inquirers, but that it is in every case 
made up of three distinct proteid bodies, of which two are 
soluble in distilled water and one is not. The first of these 
proteids they declare to be a peptone— peptic venom; the 
second a globulin resembling paraglobulin— globulin venom; 
the third resembling albumen— albumen venom. Respecting 
the active properties of these particular parts, the following 
is deduaed from the experiments related: The peptone 
venom, which remains uncoagulated by boiling, which will 
dialyze, and which responds to all the characteristic tests by 
which its place in the family of proteids is determined, is 
poisonous, but is far from possessing all the poisonous 
characters of the compound venomous fluid from which it is 
derived, being slower in its action, and producing local 
effects which are cedematous in character and ultimately 
putrefactive. The venom globulin, on the other hand, is a 
poison of such virulence that one-twentieth of a grain of it 
is sufficient to kill a strong pigeon in the course of two 
hours, and to give rise, within a few minutes after injec- 
tion, to enormous infiltration of blood into the neighboring 
tissue. But this venom has no effect on the blood-pressure, 
in which it differs from the venom peptone, under which 
that pressure is reduced. The albumen venom is doubt- 
fully poisonous, and, on the whole, the full action of the 
natural or crude venom as it is produced by the serpent may 
be considered as represented by the two distinctive parts 
called by the authors peptone venom and globulin venom. 

It is very rare to find in so few pages as have been sent 
us by Mitchell and Reichert so much new and valuable in- 
formation. What they have discovered reaches far beyond 
the direct object of their inquiry, important as that is of 
itself alone. They lead us by what they have done into new 
lines of study regarding all the diseases which originate in 
organic animal poisons. They show to us that certain 
animal bodies can themselves, by their own vital chemistry, 
produce at least two organic poisonous substances, and they 
strengthen the view of those who have dared to think that 
the same process of self-production of the organic poisons 
has a range wide enough to account for all those phe- 
nomena of disease which, starting from organic virus, pur- 
sue a regular course, and in that course reproduce the 
virus, by modified physiological action, just as the serpent 
by natural proecss reproduces its venomous secretion. — 
London Lancet. 



The Psychology of Panics. 

Referring to the Brooklyn Bridge horror, and a more re- 
cent similar disaster in England, leads the Medical Record to 
define what a panic is, and to repeat what most persons 
know in their calm moments to be the remedy. But when 
the emergency comes, how few withstand the test of their 
philosophy ! 

A panic is an acute disease of the brain; it belongs to 
medicine and to morbid psychology. A genuine panic is 
an insanity of the mass. The activity of the higher centers 
is suspended, reason is gone, the whole force of volition 
is turned in one channel, the whole energy of the emotions 
is translated into fear of danger and desire for safety. The 
panic-struck are anaesthetic, insensible to injury, ignorant 
of any sight or sound, or taste or smell, except such as re- 
late to their effort for safety. Man when in panic touches 
as near as ever he can to the mental condition of a beast. 
A runaway horse, a frightened flock of sheep, a panic struck 
crowd are on the same mental level. 

There is no emotion so contagious as that of fear, and no 
desire so strong, so intimately wrought into our nature, as 
that of self-preservation. Hence the rapidity with which 
the psychological contagion of the panic spreads itself. The 
strongest and bravest man becomes tremulous when in a 
crowd struck with fear. Panics have their predisposing 
causes. The mind, when wrought upon by harrowing re 
citals of previous disasters, or when made unstable from nerv- 
ous weakness, or insecure by lack of confidence, is most 
readily affected. For this reason it seems probable that 
there is at present a widespread predisposition to panics. 

The best prophylactic for a panic is the cultivation of a 
stable nervous system and of the habit of being mentally 
prepared for contingencies. Every one should know where 
the fire escapes are in the hotel in which he sleeps, or the 
exits in the theater which he attends. If each person were, 
to take these precautions, it would certainly make a differ- 
ence in the number and extent of panics. 

No doubt the best thing for the individual to do incase 
of panic is in most cases to remain still. One cannot stifle 
emotion, but one can often restrain action, which latter is the 
thing that does the harm. In incipient panics, loud noises, 
a confident speech, music, of any distracting object may 
still affect the mind and check the tide of feeling before it 
has yet concentrated upon the single purpose of escape. 

The class of men who are least affected by and least liable 
to panics is, the Medical Record claims to be, the doctors. We 
speak from knowledge, the writer adds. We have seen, in 
a demonstration before a large medical audience, an explo- 
sion occur with a flash of flame, burning ether running down 
and over the table. There was not a cry nor a stir in the 
whole audience, the fire was put out by throwing cloths 
over it, and the demonstration went on. We have often 
witnessed similar accidents on a smaller scale — and the ex- 
perience is not infrequent — but never have we heard of a 
party of physicians panic-struck. The reason is easy to see: 
every medical man is continually called to meet emergen- 
cies and to allay panics on a smaller or larger scale. A doc- 
tor who has been called to see infants with sudden attacks 
of croup, children in convulsions, women in hysterical 
moods, and the various other pathological factors of 
domestic upheaval, necessarily requires very extraordinary 
circumstances for the complete disturbance of his own 
equilibrium. 

. ■» < i » m 

Decapitation of Insects. 
In a current number of the Rivista Scienlifico Industrials, 
published at Florence, Dr. Canestrini relates his attempts to 
determine the duration of vitality maintained, by insects 
after he had cut off their heads, and he grves a table of his 
results, which contains some curious and surprising state- 
ments. He says he found himself at Trentino in the valley 
of the Non in September, 1882, during the rainy season, 
when, by reason of the floods everywhere, the insects ascend 
the plants and trees, and permit themselves to be captured 
in great numbers. The species of coleoptera and orthoptera 
prevailed, and upon single plants surrounded by water he 
not unfrequently found forty ormore specimens of coleoptera 
belonging to different families and genera. He continued 
his investigations three months, and appears but partially 
satisfied with his results. 

The operation of beheading bis unfortunate captives was 
performed with a very sharp forceps and with razors. It was 
an easy task in some cases as with the diptera, hymenoptera, 
orthoptera, and very difficult in others. Complete assurance 
as to the actual death of the insects after decapitation was not 
always a simple matter to obtain, and when the animal, left 
alone, had ceased to give any tokens of vitality, it was neces- 
sary to apply artificial stimulants, as pressure, pricking, or 
tobacco smoke, when almost invariably some response came 
from the motionless creature. The coleoptera showed consider 
able sensitivity, and with them the orthoptera and hymenoptera, 
many suffering almost instant death, while other insects 
seemed almost totally unaffected by it. The lepidoptera 
after decapitation did not seem to be seriously discom 
moded, and the diptera behaved with even greater stoicism. 
Dr. Canestrini relates the singular fact that a female fty un- 
derwent copulation twice after amputation, and that others 
remained standing upon their legs brushing and cleaning 
themselves with complete indifference to their condition. 

The duration of movements varied extremely in different 
insects, both in the head and trunk, and some subjects flew 
after 18 days bad elapsed after their mutilation, while the 
bodies of grasshoppers continued to hop after a period of 18 



days, and the praying mantis continued its motions through 
14 days. Dr. Canestrini then gives a table in which the 
length of time during which motions were observed in the 
trunk and head after decapitation are tabulated for the 
classes of insects experimented with: 



Insects experimented upon. 



Geotrupes stercorarius 

Ceconia aurata 

Silpha obscura — ... ... 

Harpalus 

Butterflies (various species) 

Ants (Formica ruf a) 

Wasps 

Bees 

Bombus 

Flies.. 

Hornets 

Mole crickets 

Katydids 

Locusts 

Mantis religiosa 

Pyrrhocaris apterus 



Du ration of movements. 
The trunk. | The head. 



5 days. 
% " 

6 " 
60 hours. 
18 days. 
30 hour. 
5 days. 
40 hours. 
80 " 
36 " 
27 " 

9 days. 

5 

8 " 

14 " 

4 



16 hours. 
4 

12 " 
10 " 
A few '• 
30 " 
34 " 
Various hours. 
3 hours. 
6 
3 

78 " 
80 " 
48 lira, and over 
60 hours. 
Some hours 



From the table death or lifelessness ensues more quickly 
in the head than in the trunk, but it is remarkable how ex- 
quisite the sensitiveness to stimulation is in both these parts 
in some insects, long after their separation. Thus the katy- 
dids will jump and the antennae and palpi of its head move 
a long time after decapitation. With other insects quite the 
reverse was observed. Again, the author remarks that low 
temperatures conjoined with humidity favored the longevity 
of his subjects both as to head and body. The moisture seems 
especially necessary, preserving mobility of the parts, their 
flexibility and softness, and in consequence aiding their 
sentience, at least in the cases examined by Dr. Canestrini. 
The last joints of the legs retain vitality the longest. The 
influence of moisture was especiall}' striking with the myria- 
pods, which under such conditions appeared in some species 
almost indifferent to this frightful amputation, running 
hastily away with the anterior extremity of their trunk 
raised, and persisting in this state of activity for many days. 

L. P. G. 

« m» 

Education for Boys. 

A new school, supplementary to the ordinary grammar 
school, and an improvement on the ordinary high school, 
has been projected, to be located atLawrenceville, N. J., to 
be endowed and sustained by the wealth of the late John 
C. Green, of the above place, a village on the main road be- 
tween Trenton and Princeton, N. J. The design is to pro- 
vide accommodations and tuition for boys in imitation of the 
famous English schools of Eton and Harrow. The archi- 
tect's designs incjjgde a large main building, a chapel, five 
masters' houses, the head master's bouse, a central dormi- 
tory, and a gymnasium, together with bath, steam, gas; and 
play houses, and a laundry. These accommodations are in- 
tended for a school of 200 or 300 boys. Mr. Frederick liaw 
Olmsted has been employed to take charge of the landscape 
gardening. 

The amount of the fund devised by the founder is not 
only sufficient to provide for all the initial equipments, but 
will include aid to indigent students, while those of tried 
scholarship and character will have their tuition remitted. 
About thirty of the most promising students also will re- 
ceive annual scholarships, sufficient, with economy, to main- 
tain them in their studies. Each one of five assistant mas- 
ters will have a cottage on the grounds large enough for the 
accommodation of his family and of twenty pupils. By 
this scheme of boarding the home life of the boys will be 
continued, and the usual practice of herding great numbers 
in dormitories, under the supervision of tutors, will be done 
away with. 

< i » i » 

Analyses of American Barleys. 

The following analyses, by Schwartz, have been published, 
and they tend to show that American barley is richer in 
starch, and therefore in extract, than Esropean barley: 



Maximum. 

Moisture 16'96 

Starch 6833 

Albuminoids 13*58 

Ash 374 

Phosphoric acid 1'050 

The percentages of starch, albuminoids, ash, and phos- 
phoric acid are calculated on the perfectly dry barleys. We 
also give the comparative analyses of American and Euro- 
pean barleys by the same authority: 





Mean of a 




number of 


Minimum. 


analyses. 


10-46 


13-71 


63-77 


66 05 


9-23 


1141 


2-72 


323 


850 


953 



European. 
1511 
64-14 
11-21 

0995 



American. 

Moisture ". 13-71 

Starch 66"05 

Albuminoids 11"41 

Ash 323 

Phosphoric acid 0953 

-•»«■>•». 

Fall of the Bowlder. 

" The big bowlder " that has been so great an attraction 
to visitors to the " Flume," at Franconia Notch, New Hamp- 
shire, has fallen from its position, where it had been held 
high above the turbulent stream, gripped between the rocky 
walls of the gorge like a pebble between the jaws of a vice. 
It will be a serious loss to the attractions of that singular 
rock wall formation known as the Flume, the upper or 
northern part of which has just undergone other remarkable 
changes caused by the moving of rocks by June floods, 
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RECENT INVENTIONS 
Improved Fnnnel. 

This funnel is of the class in which provision is made for 
the escape of air from the vessel which is being filled. The 
liquid funnel is surrounded by an air funnel, leaving an in- 
termediate space for the escape of air. 
These funnels are held in Mich local 
relation that ribs are rendered unneces- 
sary in either funnel. Connecting 
pieces are riveted at their lower ends 
to the top of the outer funnel, and at 
their upper ends to the outside of the 
inner funnel. This keeps always clear 
and unobstructed the intermediate 
space, and also supports the liquid 
funnel above and upon the air funnel. 
This useful invention has been patented by Mr. Harry E. 
Gifford, of New Bedford, Mass., who may be addressed for 
further information. 





Combination Can Opener. 
This tool combines a can opener, knife, fork, spoon, tweez- 
ers, wire cutter, toothpick, and corkscrew. The can opener 
at the small end of the handle consists of four blades and an 
adjustable point forming the fulcrum and center for open- 
ing blades. To the larger end of the handle are pivoted the 
knife, fork, spoon, and wire cutter, all adapted to fold down 
into recesses formed in the handle. A corkscrew is simi- 
larly pivoted at the middle of the handle, and at the larger 
end are recesses containing tweezers and a toothpick. When 

all of the parts attach- 
ed to the handle are 
folded down against it 
and shoved down into 
it, their outer surfaces 
stand about flush with 
the main body of the 
handle, so that they in 
no way interfere with 
the use of the tool in 
opening cans, and any one of them may be turned or drawn 
out for use as occasion may require. The device is veiy com- 
plete and compact, and is convenient for travelers, excur- 
sionists, surveying, prospecting, and hunting parties. This 
invention has been patented by Mr. Henry Hartman, of Salt 
Lake City, Utah Territory. 

— < » > » . ■ 

Why Cochineal and Carmine are so Costly. 
The Ironmonger, London, explains why the beautiful 
cochineal and carmine colors are so expensive. It says: 
One of the best and most powerful animal dyes used in the 
arts and manufactures is the body of the female cochineal 
insect, dried. This insect exists on a species of cactus, and 
when alive is about the size of a ladybird, or perhaps a trifle 
smaller. It is wingless, rather long, equally broad all over, 
and is marked behind with deep incisions and wrinkles. It 
has six feet, which curiously enough are only of use directly 
after birth, and secures itself to the plant by means of a 
trunk which is found between the fore feet, and derives its 
nourishment from the sap. The male cochineal is like the 
female only during the larva period. It changes into chrys- 
alis, and eventually appears as red flies. The female de- 
posits some thousands of eggs, which she protects under her 
body until they are hatched, and on the appearance of the 
young ones the parent dies. While the young are in the 
larva state their sex cannot be determined. They lose their 
skins several times, and while the female fixes herself on the 
plant, the male, after getting over the pupa state, is 
winged. Two or three months is the extent of the life of 
these little insects. They are gathered before they lay eggs, 
and are then rich in coloring matter. 

Carmine is prepared from the cochineal insect, the Coccus 
acti, which is collected by brushing the branches of the 
cactus with the tail of a squirrel or other animal; this is very 
tedious work. They are kij^ed by immersing them in boil- 
ing water, and this has to be done at once or they would lay 
their eggs, and thereby lose much of their value. There are 
many processes for preparing the carmine. The French 
process may be taken as an example: one pound of the pow- 
dered cochineal insects is boiled for fifteen minutes in three 
gallons of water; one ounce of cream of tartar is then 
added, and the boiling continued ten minutes longer; then 
one ounce and a half of powdered alum is thrown in, and 
the boiling continued for two minutes longer. The liquid 
is then poured off, and set aside for the carmine to settle 
down. In other processes carbonate of soda or potash is 

used. 

m 1 1 > m 

Imperishable Flowers. 

There were recently exhibited, by Sir Joseph Hooker, at 
a meeting of the Royal Society, some leaves and petals of 
flo'jvers and some twigs and mosses which were removed 
from the tomb of the founder of the eighteenth dynasty of 
Egypt, who died 3,500 years ago. The vegetable remains 
were treated in warm water until they sufficiently expanded 
to allow a determination of their species and in most in- 
stances an identification sufficiently close to allow them to 
be classified. And, as an evidence of thestability of vegeta- 
ble types, the mummy flowers plants were the same as those 
now existing. The blue water lily, Nympha cerulea, the 
white water lily, Nympha lotus, the willow, Salixsafsaf, seeds 
r>f the Juniperas plioinicea, and several grasses, together with 

lichen indigenous to Greece, were found and identified. 



The Great Discoveries In Electricity. 

We extract the following few interesting passages, in re- 
gard to the rapid progress made in electrical science, from 
d learned discourse pronounced on the 16th of December 
last, by Prof. Ch. Montigny, on the "Great Discoveries 
made in Physics since the End of the Eighteenth Century ": 
" Franklin was asked, precisely a hundred years ago, what 
ought to be thought of the balloons that the brothers Mont- 
golfier had just invented. ' Can you foresee,' he answered, 
'what will become of the child that has just been born ?' 
This wise answer tells us that at the birth of a discovery we 
are unable to prejudge the extent of the benefits that it has 
in reserve for us. Had any one foreseen, a few years after 
this answer, the importance that the invention of Volta's pile 
was going to acquire ? 

"This discovery of the finest instrument of modern phys- 
ics, which marked the last year of the eighteenth century, was 
brought about by circumstances which, although generally 
known, it is proper to recall briefly in this place. 

" Galvani, a professor of anatomy at Bologna, discovered 
in 1786 that the hind members of a frog, freshly prepared, 
underwent a contraction when a metallic arc established a 
communication between the muscles and lumbar nerves of 
the animal. Struck by so singular a fact, Galvani studied it 
with all that sagacity with which he was endowed. In order 
to explain the phenomenon, which caused great sensation in 
the scientific world, he supposed the existence, in the nerves, 
of an animal electricity, or vital fluid, and presumed, in 
likening its action to that of the electricity of the Leyden 
jar, that, on passing from a nerve into a muscle through the 
metallic arc, this fluid caused the contractions of the animal. 
This explanation was generally accepted. 

" Volta, a professor of physics at Pavia, who had already 
signalized himself by remarkable discoveries concerning 
electricity, did not long share the ideas of Galvani. He 
called the attention of physicists to the metallic arc which 
put the nerves in connection with the muscles, and attribut- 
ed the effects observed, not to the action of a peculiar fluid, 
but to the special action of an electric current that the con- 
tact of heterogeneous substances called forth. In support 
of his opinion, he established particularly this fact, which 
had been remarked by Galvani himself, that the contrac- 
tions of the frog's legs were much more marked when the 
communicating arc was formed of two different metals. 

" Then began a memorable contest, one of the most fecund 
that the history of science presents, between Galvani and 
Volta. Although the existence of electric currents in living 
animals was afterward ascertained, Volta came out victori- 
ous from this contest, in which he covered himself with im- 
mortal glory by the invention of the fpile in 1800 — scarcely 
a year after Galvani's death. Volta was led to this discovery 
in the following way: He found, in the first place, by means 
of the condensing electrometer — an extremely sensitive in- 
strument that he had previously invented — that two disks, 
one of copper and the other of zinc, became electrified, the 
former negatively, and the latter positively. These effects 
being due exclusively to contact, according to bim, he im- 
agined that he should increase their intensity by multiplying 
the number of couples formed t>y each of the two metals, 
and by superposing them each in the same order. But these 
attempts remained fruitless until the idea occurred to him to 
separate each couple by a good non-metallic conductor, such 
as moist paper. He at once found that in two couples sepa- 
rated in this way the intensity of the electric couple was im- 
mediately doubled. This important fact recognized, nothing 
was more simplethan to superpose a certain number of cou- 
ples of two metals arranged in the same order, and to sepa- 
rate them in the same way. This was what Volta did, and 
he found that his apparatus was much more energetic when 
the disks of paper or cloth that separated the couples were 
wetted with salt water. 

"Such is the succession of the principal facts which led 
to the invention of the pile — ' the most marvelous instru- 
ment,' says Arago, ' that man ever invented, not excepting 
either the telescope or the steam engine.' 

" Volta made his discovery known to Sir Joseph Banks, 
President of the Royal Society of London, in a letter dated 
at Como, March 20, 1800, and in another to La Metherie, a 
French savant. 

" The importance of Volta's invention was at once appre- 
ciated, and great honors were bestowed upon him, particu- 
larly by Bonaparte, who invited bim, in 1801, to come to 
Paris, and who eagerly assisted at the meeting of the Acad- 
emy at which the man of genius repeated the experiments 
that had been the starting point of his admirable inven- 
tion. 

" The discoveries of the decomposition of water, salts, and 
alkalies were made by means of the electricity of the pile, 
and were accomplished with single liquid piles, which pre- 
sent the grave inconvenisnee of giving currents whose in- 
tensity rapidly decreases. We must not forgot that it was 
Becquerel, senior, who established the principles upon 
which is based the arrangement of constant current piles, or 
those employing two liquids, and that it was in 1829 that he 
made known the first element of this kind. A few years 
afterward, in 1836, the English physicist, Daniell, invented 
the couple which bears his name, and which became a very 
practical apparatus. This invention obtained for its author 
the Copley medal. It is the predecessor of all those differ- 
ent kinds of elements in so extensive use at present, and that 
are applied in telegraphy, electro-metallurgy^, and in a mul- 
titude of works that have made the pile as common an in- 
strument in shops as it is valuable in laboratories. 



"The letter from Volta to Banks which figures in the 
' Philosophical Transactions ' (1800) is very lengthy, and is 
written in French. In it Volta describes, under the name 
of 'electromotive apparatus,' the columnar instrument, and 
the 'Couronne des tasses.' 

" The name of ' pile ' given to Volta's apparatus soon pre- 
vailed, because the couples of the two metals are piled up 
vertically in the columnar form of the apparatus. Volta's 
invention is described in the Journal de Chimie et de Phy- 
under the name of ' electric pile' (vol. i., 1801). 
' The letter to La Metherie figures in the Journal de Phy- 
of that savant (1801). 

" Volta was born at Como, on the 18th of February, 1745, 
and died there March 5, 1827. His fellow citizens and his 
admirers have erected a beautiful monument to his memory 
over the spot where he is buried, and a statue on one of the 
principal squares of the city. 

"The city of Bologna also has had the honor of erecting 
a statue to Galvani, who immortalized his name by his great 
discovery. He died on the 4th of December, 1798 (one year 
before the invention of the pile), at Bologna, where he was 
born on the 9th of September, 1737. 

" When Volta came to Paris, Bonaparte, who was a mem- 
ber of the Classe des Sciences dc lTnstitut, proposed that 
the Classe should decree to the visitor a gold medal for his 
invention. The proposition was unanimously carried. The 
following year, the First Consul, who had presented Volta 
with a special gift from the State funds, created two prizes — 
one of 3,000 francs, for the best experiment made during 
the course of each year on the electric fluid, and the other 
of 60,000 francs, ' for the person who, through his experi- 
ments and discoveries, should advance electricity and gal- 
vanism as much as Franklin and Volta had.' Foreigners 
of all nations were admitted to the competition. The prizes 
were successively decreed to Erman, of Berlin, in 1806, to 
Davy, in 1S07, and then to Gay-Lussac and Thenard in 
1809. 

" Napoleon the Third having in 1852 instituted a prize of 
50,000 francs in favor of the author of the most useful ap- 
plications of the Volta pile, the money, after several com- 
petitions without result, was accorded in 1863 to Ruhm- 
korff for the invention of his induction coil. 

"The foundation of the Volta prize having been main- 
tained, it was decreed, in 1880, to Graham Bell, of Boston, 
for the invention of the telephone. 

"During the same year in which Volta announced his 
invention in England, Carlisle and Nicholson decomposed 
water by means of it. Soon afterward Cruikshank, who 
gave it the form of the trough, decomposed some salts, 
and W- Henry some acids. But it was the remarkable 
labors of Berzelius and Hisinger, in 1803, which, at this 
epoch, solved the question of the decomposition of salts 
by the pile, by showing the law of the carriage of their 
elements to the electrodes. Davy made a still quicker leap 
toward the application of the pile to chemical decomposi- 
tions, by isolating, in 1807, by the aid of a powerful pile, 
potassium, sodium, and other metals. Bear in mind that 
we owe to this illustrious chemist the first experiment on 
the electric light, this having been realized in 1813 by pass- 
ing, in vacuo, a very strong current between two points 
of calcined charcoal placed very close together. 

"It was Faraday, who later on, toward 1832, established 
the laws of electrolysis of decompositions by currents. 

"Berzelius, the celebrated Swedish chemist, was born on 
the 20th of August, 1779, and died on the 7th of August, 
1848, at Stockholm. 

" Davy was born at Penzance (Cornwall) on the 17th of 
December, 1778, and died at Geneva, on the 28th of May, 
1 829. ' '—L'EUctrieite. 



Gold from Peruvian Rivers. 

The whole of the Chucamba (Peru), says a correspondent 
in Iron, for a number of leagues above and below the Tem- 
ple of the Sun is auriferous, and the inhabitants of the pro- 
vince of Huamelies, through which it passes, obtain by 
washing the sand, and by means of sheepskins, 200,000 or 
300,000 dollars' worth of gold annually. The wool on the 
skin is cut out until it is about half an inch in length. The 
skins are then anchored down, with the wool side up, by 
means of loose stones placed on them, in and below the 
various rapids, in which position they are suffered to remain 
from six to twenty-four hours. They are then carefully 
raised out of the water, turned wool side downward into a 
batea (tub) of water, and thoroughly washed; the gold fall- 
ing from the wool of the skin is finally collected from the 
bottom of the batea. Sheep were unknown to the Incas, 
and as they had obtained an immense amount of gold from 
this Pactolean stream, it is presumed that they used the 
skins of the llama (Camelus lacina of Linnaeus) and those of 
the vicuna (Camelus peruanus, or vicuyna, of Linnseus)." 
The above will not only be of interest to the general reader, 
but will also furnish a wrinkle to gold miners similarly 
situated. 

.» < « ■! » 

Enthusiasm is one of the most powerful engines of 
success. When you do a thing, do it with a vim. Do it 
with your might. Put your whole soul into it. Stamp it 
with your own personality. Be active, be energetic, be en- 
thusiastic and faithful, and you will accomplish your ob- 
ject. Truly has Emerson said: " Nothing great was ever 
achieved without enthusiasm*." 
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ENGINEERING INVENTIONS. 

Mr. E. C. Galentine, of Bourbon, Iod., has 
recently patented an automatic car coupling, in 
which a gravity hook is adapted to be lifted by the im- 
pact of the link. The simplicity of the invention 
should recommend it to railroad men. 

An improved door and door attachment for 
grain cars has been patented by Mr. Charles C. Duffy, 
of Newport News, Va. The inner doors of grain cars 
are so hung that they are pressed open by the lateral 
pressure of the grain when the cars are to be unloaded, 
thus facilitating the discharging operation. 

Messrs. Samuel H. Scott and George J. 
Talmage, of Chanute, Kas., have recently patented an 
improved car coupling which consists in a drawhead 
carrying a swinging link, and adapted to receive the 
link of an opposite head, and in devices for holding and 
uncoupling the link and for operating the swinging link 
from the top or the side of a car, to obviate danger to 
the life or limbs of the operator. 

Mr. James E. Sinclair, of Baltimore Co., 
Md.,is the patentee of an improved valve which is design- 
ed mainly for pumping or hydraulic purposes, but is ap- 
plicable to all uses in which a check valve may be em- 
ployed. It belongs to that class of valves in which an 
elastic or flexible tube is secured at one end to a circu- 
lar shell or ring, while its other end is- collapsed or flat- 
tened, which tube will allow fluids to pass in one direc- 
tion, but acts as a check for the reverse flow. 

A patent has recently been issued to Mr. J. 
E Sinclair, of Baltimore County, Md., for a superheat- 
ing steam engine, in which the steam is reheated after 
it leaves the boiler, and its expansive force thus greatly 
increased. Heretofore separate superheating chambers 
interposed between the boiler and cylinder have been 
used. The present invention dispenses with separate 
superheating chambers and superheats the steam in the 
cylinder in which it is used. 

An improved station indicator has been 
patented by Mr. G. F. Robertson, of Taylorsville, Ky. 
The mechanism consists in a case containing endless 
chains upon which are attached slats bearing the names 
of the stations upon the line of travel. One of the rollers 
is provided with a pawl and ratchet, by means of which 
the rollers may be rotated find the several names of the 
stations brought to the view of the passengers in the 
opening in the case. 

Mr. James Barrett, of Beallsville, O., has 

obtained a patent for a car coupling which is an 
improvement upon a patent granted to same inventor 
June 2^, 1882. This invention consists in the employ- 
ment of a coupling pin pivoted in the upperforward 
end of the drawhead and inclining downward and back- 
ward into the throat of the drawhead, the pin being 
suitably notched for engaging with the connecting 
link. 

An improved gold "washing apparatus has 
been patented by Messrs. Charles 8. Betts and H. E. 
Wilson, of Salt Lake City, Utah Ter. The gold bearing 
material is washed from the flume upon a screen where 
the gravel, dirt, and lighter materials are carried over 
the screen and discharged. The heavy screenings are 
caught upon a platform, from whence they pass on to a 
series of mats which serve to catch and retain the gold, 
after which the mats are washed out in tanks and the 
gold secured. 

Mr. Charles C. Duffy, of Newport News, 
Va., has recently obtained a patent for an improved 
dumping car for use in constructing railroads and for 
other purposes where earth is to be transferred from 
one point to another. The car is provided with a series 
of chutes of varying capacity, located on either side of 
the car. A rod extends the entire length of the car for 
opening the doors of all the chutes at one operation. 
The doors are secured by spring bolts, and between the 
latter fastenings and the rod are connecting chains. 

An improved car coupling has been patent- 
ed by Mr. Charles E. Appell, of Harrisburg, Tex. The 
invention consists in the combination with a drawhead 
of an L-shaped lever pivoted in the same and provided 
at its angle with a lug, which lever has a coupling pin 
suspended from the end of the long arm, and has its 
short arm passed into an aperture in the inner end of a 
bar sliding in the bottom of the drawhead, whereby 
when the lug is depressed the coupling pin will be 
raised and the bar in the drawhead will push the link 
out from the end of the drawhead. 

Mr. William Emmelt, of Logansport, Ind., 
is the patentee of an improved car coupling. The draw- 
head is provided with a coupling hook which sjides ver- 
tically within the drawhead, and it has a hook at its 
upper end. Both these hooks are beveled at their for- 
ward edges to admit of the ready entrance of the coup- 
ling link. A crank shaft is connected with the coup- 
ling hook and at the end with a shaft which reaches up 
to the top of the car, and is joined there with a horizon- 
tal rod which extends along the side of the car, and 
communicates with the tender of the locomotive, where- 
by the raising of the hooks couples t-he car, and may be 
effected either in the car itself or from the locomotive. 

A direct acting steam pump in which the 
water and steam cylinders are arranged both within the 
case, has been patented by Mr. James E. Sinclair, of 
Baliimore County, Md. An outer cylindrical case has 
a central ring containing steam ports and packing ring, 
combined with a shell of smaller diameter arranged 
concentrically therein, and provided with open ends and 
a valve, and having at its ends flanges that form annu- 
lar piston heads, which fit with a tight sliding joint in 
the outer cylinder, by which construction steam is ad- 
mitted to the annular spaces between the inner shell and 
outer case or cylinder, alternately on opposite sides of 
the central ring, causing the inner shell to reciprocate, 
and the water to flow straight through the center. 

•-*< 



An attachment to windows for allowing 

flies and insects to escape from a room, and to improve 
the ventilation, has been patented by Mr. Milton L. 
Edmunds, of Dan bury, Iowa. This invention consists 
in a valve of circular form with a groove cut in the side, 
which valve is located over the panes of glass, and so ar- 
ranged that the aperture over the panes may be left 
open or closed by rotating the valve appliance. 

A novel apparatus for filling target balls 
has been patented by Messrs. Pierre J Jarre and Eti- 
enne A. Jarre, of Paris, France. The object of this inven- 
tion is to provide a machine which will 611 rubber balls 
partly with air and partly with water, and will so regu- 
late the proportion between these two thattheballs will 
be of suitable weight relatively to their size for projec- 
tion into the air, and further the machine is provided 
with a device for clamping and hermetically sealing the 
mouths of the balls after they have been filled. 

A very simple device for ascertaining and 
regulating the inclination of the spindles at the end of 
an axle to correspond with the bevel of the wheel has 
been patented by Mr. William Buckeridge, of Port 
Huron, Mich. To the supporting standards at one end 
is arranged a metallic square which is adjustable by 
means of set screws, and is provided with a plumb line 
for regulating the placing of the same. In securing the 
set of the spindle of the axle the bevel of the wheel is 
first ascertained, and then the long arm of the square is 
moved a corresponding aistance out of plumb line, so 
that the short arm will indicate the desired inclination 
of the spindle of the axle. 

An improved windmill which is self-regu- 
lating according to the force of the wind has been pa- 
tented by Mr. W. C. Sickles, of Dallas, Texas. The 
shaft of the wheel is provided with two collars, one of 
which is loose and the other fixed. A spiral spring 
which surrounds the shaft is placed between the two 
collars, and to the peripheries of these are flexibly con- 
nected a series of blades which are arranged in such a 
way as to oscillate toward a feathering position in a 
strong wind. In this way when the wind is strong the 
blades will assume a feathered position, and will pre- 
sent very little surface to the wind, while if the wind is 
low the wings will resume their normal position, and in 
both cases the same speed will he approximately at- 
tained by the wheel. The same principle with modified 
construction may be applied to water wheeJs. 

An automatic brake for hoisting machines 
has been patented by Mr. William W. Wythe, of Eed 
Bank, N. J. The object of the invention is to provide 
a brake mechanism for pulleys, derricks, and other 
hoisting machines which shall be brought into operation 
automatically by the weight of the load, but will be re- 
leased by the movement of the operating shaf t when 
power is applied for raising or lowering the weight. 
The same inventor has also obtained » patent for an 
improved mechanism for raising heavy weights, which 
mechanism is so constructed that the loss of power by 
friction is reduced to a minimum, the whole being ope- 
rated by means of a hand wheel and rope, or by a crank 
handle, and further, with this construction a wheel of 
much smaller size may be used for elevating the same 
weight than would be possible with a hoisting appara- 
tus of the ordinary gearing. 



AGRICULTURAL INVENTIONS. 

An improved mowing and reaping machine 
which is very simple in operation, economical in use, 
and is readily adjustable as to the height of its cutter 
bar has been patented by Mr. Isaac Branch, of Adairs- 
ville, Ga. The shear blades in this machine are caused 
to oscillate upon individual pivots, by means of a scal- 
loped wheel on the main axle of the machine acting 
through several levers. 

Mr. Hiram L. P. Pool, of New Edinburgh, 
Ark., is the patentee of a combined scraper, plow, and 
cultivator. This implement consists in a beam provid- 
ed with adjustable handles and with adjustable stand- 
ards, the first and last being provided with plows and 
the intermediate one with a scraper. The plow standards 
are secured to the beam by bolts, and the distance later- 
ally between the three standards may be regulated for 
adapting the machine to various uses. 

-»» ♦»»- 



MECHANICAL INVENTIONS. 

Mr. James M. Bryan, of Guthrie, Ky., is 

the patentee of a fishing reel which is so constructed 
that the fish, when hooked, is drawn in by the line, 
which is wound upon the spool of the reel automatically 
without any effort on the part of the fisherman. 



MISCELLANEOUS INVENTIONS. 

Mr. E. M. Senseney, of St. Louis, Mo., has 
secured a patent recently for a bicycle bell having a 
simple clapper, by which contrivance the bell may be 
sounded without any effort on the part of the rider. 

An ornamental rod attached to the pole 
or shaft of a wagon for supporting the reins and to pre- 
vent horses from getting their tails over the latter has 
been patented by Mr. David McGladery, of Havilands- 
ville, Ky. 

A toy pistol, so constructed that caps may 
be exploded and marbles shot off simultaneously, has 
recently been patented by Mr. O. C. Butterweck, of St. 
Louis, Mo. This invention is an improvement upon a 
patent granted to same inventor Feb. 29, 1876. 

Mr. C. E. Goss, of Lynn, Mass., has pa- 
tented an attachment for shoe lasts, the object of which 
is to hold the block and insole in place when lasting 
shoes, which the inventor claims that it does in a firm 
and efficient manner. 

Mr. N. C. Cookson,of Newcastle upon Tyrre, 
England, has patented an improved electrode for sec- 
ondary batteries, which consists in combining a folded 
layer of fine leaden wire with a perforated leaden sheet 
having a tongue, so that the tongue and wire end 
will be brought together and form a pole. 

Mr. Oreu Rubarts, of Albany, Oregon, has 
obtained a patent for an improved metallic saddle horn 
made of metal and covered with leather or any similar 
material, and having a removable cap secured to the body 
by a screw fastening, which serves to hold the leather 
in place on the pommel. 

An improved hand sled has been patented 
by Mr. Joseph T. Pope, of Horseheads, N. Y. The in- 
vention consists in forming the runners of the sled with 
projecting shoulders for supporting and bracingthe seat 
board, and in providing it with springs to ease the jolt of 
the sled in passing over gutters, etc. 



Mr. Samuel H. Bell, of Mexico, Mo., has 
obtained a patent for an improved two wheeled vehicle 
The improvement relates to the axle, which is made 
arched with a connecting truss, whereby the axle is 
materially strengthened, and the invention further re- 
lates to the manner of attaching the body to the axle. 

An improved buckle has been patented by 
Mr. Ezra L. Packer, of Toulon, 111., which consists of a 
sliding and tilting dog arranged in such a manner that 
the tug may be easily lengthened and shortened without 
bending the leal her, and held with great security by the 
dog and frame. 

Mr. Thomas Kimball, of Chicago, 111., has 
obtained a patent for a reversible shirt bosom which is 
so made that it may be worn to show a plain bosom on 
one side, and when turned exhibits a laced bosom of a 
different pattern or material, so that the wearer may have 
both a dress shirt and lawn tennis or yachting shirt com- 
bined in one garment. 

Mr. D. Flannagan, of Kosse, Texas, has pa- 
tented a feed governor for cotton gins, whereby the 
feeding will be automatically decreased when the cot- 
ton is fed into the roll box faster than it is being ginned 
and the feed will be finally stopped when the roll in- 
creases to a certain limit, and started again when the 
roll is reduced to a size previously fixed upon. 

Mr. P. I. Harvey, of Amsterdam, K. Y., 
has recently patented an improved feed guide attach- 
ment for knitting machines, whereby one of the threads 
can be passed above the other at will, the raised thread 
showing on the outer surface of the knitted fabric. This 
invention is an improvement on the circular knitting 
machine patented by Mr. Harvey in February, 1883. 

Some improvements in parallel dividers have 
recently been patented by Mr. James B. Tetley,of Pitts- 
burg, Pa. The points of the dividers are attached to 
the ends of the legs in such a way that the points of the 
dividers will always be kept parallel to one another, 
whether they be brought toward or separated from one 
another. 

Messrs. Kaufmann and Strauss, of No. 77 
Duane Street, New York city, have by assignment from 
Mr. Wolff Hagelberg, of Berlin, Germany, patented a 
very simple and convenient bill of fare or card support. 
A brace is joined to a disk, between which awd a pro- 
jection on the brace the card or menu is secured for ex- 
position. When not in use, and for shipping, the frame 
may be folded into small space. 

An improved top cover for kerosene, gas, 
and other stoves, designed to facilitate the operation of 
cooking, has been patented by Mr. William H. Noyes, 
of Newburyport, Mass. This stove top is so construct- 
ed with sliding covers and an apertured box that the 
heat may be admitted to any portion of the stove as de- 
sired and a vessel placed on the stove may be subject- 
ed to any degree of heat that is required. 

Messrs. Hans F. Arff and Detlef Bornholdt, 
of Arcadia, Iowa, have patented a game table upon 
which games are played with balls and pins, something 
after the manner of tea pins. It is an improvement 
upon the form of table in which the pins, after they are 
knocked down by the ball, are simultaneously set up 
by a pull rod running to the far end of the table and con- 
nected with the pins. 

A sugar evaporating pan, so constructed 
that the cane juice is automatically skimmed as it boils 
up and flows over to the finishing part of the sugar pan, 
has been patented by Messrs. Richard D. Shindelbower 
and Henry Pressler, of Louisville, Ky. The boiling sec- 
tion of the pan is separated from the finishing section 
by a partition with which are connected strainers at the 
ends for separating the scum from the cane juice. 

A very convenient device for holding paper 
bags and twine for use of grocers has been patented by 
Mr. Arthur W. Cash, of Decatur, 111. A wire frame is 
provided with suitable arms for holding paper bags, and 
with tags displayed at each compartment to designate the 
size. A wire cage is provided in the center to hold a 
ball of twine. The holder is intended to be suspended 
above the counter, convenient to the clerk. 

The combination with a hair or flesh brush 
of an induction coil and battery, which are set in a re- 
cess provided in the back of the brush for creating and 
transmitting to the flesh or roots of the hair an electric 
current while the brush is in use, promoting, the growth 
of hair, and claimed to be useful for curative purposes, 
Mr. Jos, N. Aronson, of London, England is the pa- 
tentee. 

A new composition has been patented by 
Messrs. Antonio Meucci, of Stapleton, N. Y., and To- 
rello Deudi, of New York city, of a plastic paste for use 
in the manufacture of various articles of art and indus- 
try, such as billiard balls, statuary, vases, etc. The 
composition consists in gelatine fiber deprived of its 
mineral matter, varnish, oxide of zinc, terra alba, and 
an acid, all being mixed together, forming a hard and 
elastic substance which is cheap and non -explosive. 

Mr. Duncan M. Buie, of "Wilmington, N.C., 
is the patentee of an improved process of manufacturing 
oils from organic substances, which consists in inject- 
ing steam and carbonic acid gas into a retort heated to 
a high temperature and containing such material as 
pitch pine, sassafras, juniper, myrtle, peanuts, cotton 
seed, and other oil containing substances. The invent- 
or claims that a larger quantity and superior quality of 
oil is thus produced. 

An improved method of making button 
holes has been patented by Mr. James Ware, of Union 
Hill, N. J. The invention consists in making button 
holes by sewing narrow pieces of material together near 
the edges of their middle parts, then folding the edges 
down, then folding the pieces together at their middle 
parts, with the folded edges inward, and then sewing 
the pieces together along the opposite sides of the but- 
ton holes and along the folded edge of the strip. 

An improved fire extinguisher, intended es- 
pecially for use in theaters, concert halls, etc., but which 
may also be used in hotels and other buildings, has been 
patented by Mr. Q. F. Wagner, of Omaha, Neb. A sys- 
tem of spray pipes located in any suitable position in 
the building is connected with the main water pipe- 
Valves for regulating the flow and branches for direct- 
ing the water to different parts of the building are also 
provided. 



A contrivance to prevent the body of a 

wagon from being thrust upward unduly by the shocks 
and jolts caused by uneven roads has been patented 
by Mr. Oscar P. Lowe, of Hampton, Iowa. This consists 
in a double cranked rod pivoted in clips to the rear axle, 
and having two arms connected with the body of the 
wagon by rods, so that an undue weightonone side will 
bear with equal force on the other side. By this equal- 
izing device a carriage is kept level irrespective of the 
position of the weight on the body. 

An improvement in churns, whereby the 
churningoperation will be expedited and the cleaning 
of the churn facilitated, has been patented by Mr. Ed- 
gar N. McKimm, of Lathrop, Mo. Bars for beating the 
cream are attached to the ends of the dashers, and are 
provided with holes through which the cream passes as 
tfce dasher is rotated. To the sides of the churn are at- 
tached horizontal bars, against which the cream is 
thrust by the dasher. Tubes are arranged in the upper 
part of the churn to admit a free circulation of air. 

Mr. Charles Huck, of New Orleans, La., 
has obtained a patent for an improvement in telegraph 
and telephone cables designed to be run on posts or 
under the ground, as may be required. This consists in 
combining a series of bare ground wires with layers of 
insulated wires, the ground wires being twisted or 
wrapped in reverse direction to the insulated wires, and 
not allowed to touch, whereby the ground wires more 
perfectly carry off the induction, and the insulated wires 
are less liable to induced currents. 

A very convenient household fixture con- 
sisting of a water reservoir, a warming oven, and a 
shelf to be used in connection with the pipe of a stove 
has been patented by Messrs. E. C. Slrayer and Valen- 
tine Strayer, of Calmar, Iowa. This invention consists 
in an ordinary heating drum of oval shape and connect- 
ed with the pipe of the etove, and of a pan or reservoir 
for holding water, which fits within this heating drum, 
the top of the covered reservoir forming a shelf upon 
which may be placed the food or plates to be warmed. 

A composing stick for compositors, so con- 
structed as to enable columnsofdifferent width to be set 
in the same stick, has been patented by Mr. Adolph Dan- 
ziger, of New York city. The composing stick is pro- 
vided with a transverse partition on its upper surface 
and between the ends, dividing the stick into two parts. 
An adjustable end piece is held on the stick at each 
side of the partition, thus permitting the stick to be ad- 
justed for setting type for two columns of different 
widths on one stick. 

An improved single tree for either single or 
double vehicles, to enable the horse or horses to be readi- 
ly detached therefrom, has been patented by Mr, John 
F. McDaniel, of Letart, W. Va. This single tree is pro- 
vided with swinging trace hooks, which are set free for 
Tiberating the trace by pulling a strap which passes into 
the interior of the carriage. In case, therefore, the 
horse becomes unmanageable, he may be immediately 
set at liberty, and injury to the occupants of the wagon 
avoided. 

Messrs. C. S. Cummings and C. A. Shank, 
of Gloversville, N. Y., are the inventors of v an improved 
process for converting leather scraps into paper or 
pasteboard. In the manufacture of paper or paste- 
board from leather scrap or waste, the scraps are sub- 
jected to a bath of water, chloride of lime, and carbolic 
acid, and to successive drenches of lime water with 
potash, concentrated potash with water, and rinsing 
water, and the mass is ground into a pulp, either for 
use separately or to combine with straw or other vege- 
table matter as desired. 

Mr. James Wilkes, of Winnipeg, Manitoba, 
Canada, has obtained a patent for a nut lock formed of 
two plates, one of which is provided with two squared 
apertures for receiving the nuts at the ends of the flsh 
piates, and with a central tongue pressed out of the 
Plane of the plate. The other locking plate has two re- 
cesses formed by prongs for receiving the middle nuts, 
and a tongue also pressed out of the plane of the plate, 
which tongue is passed in between the tongue of the 
former plate and the flsh plate for the purpose of lock- 
ing the middle nuts, which hold the locking plate 
against the fish plate. 

Mr. Eugene E. Oudin, of New "York city, 
has obtained a patent for imitation stained glass, which 
consists of a glass plate having imitation leads applied 
to one side, and the surface of the glass between the 
imitation leads coated with transparent colored varnish 
or lacquer. The imitation leads and the varnish or 
lacquer may be covered by a second glass plate of the 
same shape and size as the first plate, so that the imi- 
tation leads and the varnish or lacquer will be protected 
from the weather. By this invention a very good imi- 
tation of stained glass is produced at very moderate 
cost. 

Mr. Adam Stierle, of Philadelphia, Pa., is 

the patentee of an improved dumping scow. This scow 
is divided longitudinally into two equal parts, which 
parts are firmly hinged together at the bottom and are 
held together at, the top by a chain which passes over a 
windlass, and thence over pulleys on the opposite sec- 
tion from the windlass, and is attached at its end to a 
staple on the same section as the windlass. When the 
chain on the latter is unwound, the two sections will 
immediately open and careen in opposite directions, 
whereupon the material on the scow will slide off into 
the water. The sections as soon as they are relieved of 
their load will shut logether automatically, and by the 
aid of the windlass may be held firmly together. 

Mr. Clement E. Purdy, of Wooster, O., has 
obtained a patent for an improved skate which is so 
constructed that it may be used as an ice and parlor 
skate. The skate is provided with a series of grooved 
rollers, over which an endless belt is passed when the 
skate is to be used in the parlor, to prevent injury to the 
floor or carpet, and also to prevent the rollers from 
slipping on the floor. When the skate is to be used 
upon the ice, a runner is securely attached to the rollers 
of the skate by a hook point which passes over the front 
roller of the skate, and by a thumb screw which fastens 
the runner over the hind roller. The clamps which se- 
cure the skate to the sole of the shoe are so arranged 
that the skate may be adjusted to fit the shoes of per- 
sons differing in size. 
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The Charge fat' Insertion under this head is One Dollar 
a line for each insertion : about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 



Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. 13. 

Wanted, the address of party who can make shaped 
brush blocks, either of chestnut or sycamore. Wood- 
bury Bros., 103 E. Houston Street, New York city. 

W. F. Merrill, 27Kilby St., Boston, Mass., Mechani- 
cal Draughtsman; special attention paid to detailed 
working drawings of experiment?! machinery, etc. 

Wanted.— Light castings to make— Sewing machines, 
car boxes, school furniture, water closets, etc., etc. We 
do good work. Lehigh Stove Manuf. Co., Lehighton, Pa. 

Contracts taken to manuf. small goods in sheet or 
cast brass, steel, or iron. Estimates given on receipt of 
model. H. C. Goodrich, 66 to 72 Ogden Place, Chicago. 

Brush EJectric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 35 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Engines, 10 to 50 horse power, complete, with govern- 
or, $'250 to $550. Satisfaction guaranteed. More than 
eight hundred in use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville, N. ¥. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

Five foot planers, with modern improvements. Geo. 
S. Lincoln & Co., Phoenix Iron Works, Hartford, Conn. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American; Patent 
Agency, 261 Broadway, New York. 

Farley's Directories of the Metal Workers, Hardware 
Trade, and Mines of the United States. Price $3.00 
each. Farley, Paul & Baker, 530 Market Street, Phila. 

Improved Skinner Portable Engines. Erie, Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit tor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State just whatmachines 
wanted. Forsaitb & Co., Manchester, N. II., & N. Y. city. 
"Abbe" Bolt Forging Machines and "Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 
"Railway and Machine Shop Equipment. 

Send for MonthlJ- Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 fteade Streets, New York. 
25" Lathes of the best design. G. A. Old & Co., 
Bast Newark, N. J. 

"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 84 John St., New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com- 
merce St., Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Machinery for Light Manufacturing, on hand and 
built to order. JS. E. Garvin & Co., 139 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co. Seeadv., p.382. 
Woodwork'g Mach'y. Kollstone Mach. Co. Adv., p. 382. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AivmiticAN StrpjpLiaiuNT sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn &Co .Publishers, New York 

C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 397. 

TheSweetland Chuck. See illus. adv., p. 398. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. Y. 

Knives for Woodworking Machinery.Bookbinders, and 
Paper Mills. Taylor. Stiles & Co., Riegelsville, N. J, 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

Peck's Patent Drop Press. See adv., page 12. 

Curtis Pressure Regulator and Steam Trap. See p. 12. 

Diamond Drills, J. Dickinson. 64 Nassau St., N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. A ddress Emerson, Smith & Co., Beaver Falls, Pa. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p. 14. 
Gould & Eberhardt's Machinists' Tools. See adv., p. 14. 

Walrus Leather, Nickel Anodes, Turkey Emery, Pu- 
mice Stone and Composition. Greene, Tweed & Co.,N.Y. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p. 12. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 14. 

Lathes, Planers, Drills, with modern improvements. 
The Pratt & Whitney Co., Hartford, Conn. 



For best low price Planer and Matctier. and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & liermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co.,430 Washington Ave^Phil.Pa. 

Lightning Screw Plates, Labor-saving Tools, p. 14. 

Blake's Patent Belt Studs. Best & strongest fastening 
for Leather & Rubber Belts. Greene, Tweed & Co., N. Y. 



NEW BOOKS AND PUBLICATIONS. 

An Outline of Qualitative Analysis for 
Beginners. By Jobn T. Stoddard, Ph. 
D., Professor of Chemistry in Smith Col- 
lege. Gazette Printing Company, North- 
ampton, Mass. 
The book consists of two parts: detection of the 
metals, and detection of the acids, arranged in groups 
with directions for the analyses. A copious index 
makes this little manual valuable as a reference book 
in the laboratory. 

The Queer, the Quaint, the Quizzical: 
A Cabinet for the Curious. Bv Frank 
H. Slauffer. R. Worthington, 770 Broad- 
way, New York. 

A collection of old time anecdotes, folk lore, and 
traditions. Fifteen double column pages of index, al- 
phabetically arranged, make the book one of ready ref- 
erence. 

The Imagination, and other Essays. By 
George Macdonald, LL.D. With an in- 
troduction by A. P. Peabody, D.D. D. 
Lothrop, Boston. 

The subjects of the essays are thirteen in number, 
and range from literary criticism to homely truth tell- 
ing on homely matters, in this latter respect reminding 
one of the Recreations of a Country Parson, published 
some twenty-five years ago, a collection, like this, bear- 
ing a true Scottish flavor. Time employed in reading 
George Macdonald cannot be time wasted. 

Around the Ranch. By Belle Kellogg 
Towne. D. Lothrop & Company, Bos- 
ton. 

A Colorado story, not entirely of rough mining life, 
although tinctured with the free Western coloring of 
untrammeled freedom. 

Manual for Assaying Gold, Silyer, Cop- 
per, and Lead Ores. By Walter Lee 
Brown, Chemist and Assayer. Jansen, 
McClurg & Company, Chicago. 

This handy volume, as to size, appears to contain suf- 
ficient information in the art of assaying the ores of 
four prominent and somewhat related metals, to entitle 
it to the claim of being a manual of instruction to be- 
ginners and amateurs. It is illustrated by engravings 
whenever these are useful and necessary, and by their 
aid and the use of the text, the beginner can easily un- 
derstand all the steps necessary to acquire a knowledge 
of the qualities of these ores by analytical treatment. 
A large amount of additional information is given in a 
copious index. 

A Treatise on Explosive Compounds and 
Machine Rock Drills and Blasting. 
By Henry S. Drinker. John Wiley & 
Sons, 15 Astor Place, New York. 

The title of this book does not half show forth its value. 
Instead of a " treatise " it is a history, and in addition 
to that it is really a manual for the engineer whose busi- 
ness takes him below the earth's surface. The author 
has given facts of mining reaching back to the earliest 
historical records, and has utilized some of the rare old 
engravings when mining was in its infancy. The illus- 
strations of modern mining appliances are good, and 
add largely to the value of the volume, which is a hand- 
some quarto of 400 pages. It contains a succinct his- 
tory of all the modern tunnels, with plans made on a 
scale. 

Economic Entomology in Iowa. 

The growing interest in economic entomology all over 
the country, even in those States which are not provid- 
ed with State entomologists, is well illustrated by the 
constantly increasing number of publications on the 
subject, and, what is still more gratifying, these publi- 
cations, as a rule, improve in qualify. There is on our 
table a pamphlet of 42 pages, marked, "for gratuitous 
circulation," and entitled, "Entomological Papers from 
the Transactions of the Iowa State Horticultural 
Society for the Year 1S82." The first paper therein is 
the prize essay, by the Hon. J. N. Dixon, on Orchards 
and Orchard Insecls. It contains some very sound re- 
marks on the " tramping remedy " for the various leaf 
folders or tortrices and especially for the curculio. 
Mr. Dixon writes from experience, and therefore with 
confidence. He is a strong advocate of Paris green, 
even for orchard insects. 

The second paper, " Injurious Insects of 1882," by 
Miss Alice B. Walton, of Muscatine, Iowa, treats of 
various injurious species, dwelling upon their natural 
history and on the remedies to be employed. She con- 
siders the " tramping remedy " as not. practicable in 
large orchards, and gives the experience of D. J. Weed, 
who raised a good crop of plums by fumigating the 
treesevery two days with the smoke of burning coal 
tar. Further experience is certainly necessary before 
the value of this remedy can be establis hed beyond 
doubt. Another interesting experience is the success- 
ful application of London purple for the red ants so 
troublesome in flower gardens. One teaspoonful of the 
purple mixed with a pint of water and poured into the 
entrance of the nest was sufficient either to kill or 
drive away the whole colony. 

Prof. Herbert Osborne's "Entomological Notes for 
the Year 1882," which follows, contains observations on 
the habits of Tftripidce, the author concluding that 
"while the thrips have diversified food habits they are 
capable, as in the case of apple blossoms, of causing 
serious injury, and form a factor not to be neglected in 
the problem of failure in fruit bloom." The chapter 
on scale insects recapitulates the natural history of 
several species observed during the year, and quotes 
from our last annual report to the Department of Agri- 
culture on kerosene emulsions. — C. V. BUey. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as wecamnotbeexpectedto spend time and labor to 
obtain such information witliout remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label ttieir specimens so as to avoid error in their identi- 
fication. 



(1) T. O. B. asks: What will kill, remove, or 

destroy red ants— small ones ? Have tried all insect pow- 
ders, but they fail. A. Place grease on pieces of pa- 
per, and distribute where the ants can get at it. Burn 
the papers when filled with ants. By following this 
method for a short time the colony will be annihilated. 

(2) Oliver Bros, and others write: Can you 
give us a receipt for the substance used in putting up 
tablets to hold the edges, instead of glue and paper? The 
old process is too slow and unsatisfactory. A. The 
substance used on the edges of paper pads is composed 
of molasses and glue, with red coloring matter, such as 
fuchsine. The proportions are about the same as in 
printers' rollers. Probably considerably less molasses 
than is used in printers' rollers will answer for the pur- 
pose. 

(3) T. T. M. asks: Would water glass he 
suitable for painting the bright parts of a bicycle, to 
protect them from ru?t? If not, please state what 
would. A. Have the parts nickeled, or varnish them 
with a hard white copal varnish. 

(4) C. II. H., of Idaho Territory, writes: On 

the morning of the 19th of June, at about three o'clock, 
I saw in the northeast a very plainly defined rainbow in 
all but color, it being of a silvery white. It was a com- 
plete bow; a very heavy cloud— "thunder"— lay in the 
northeast, while the moon in the west, nearly down, 
was shining brightly. Are such occurrences common ? 
Was it caused by the reflection from the moon ? It 
was seen by several. A. It was a lunar rainbow. They 
have been frequently observed. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

P. E. W. Co.— The specimen is galenite— lead sul- 
phide — and probably carries silver; it may contain bis- 
muth, but is primarily an ore of lead or silver. - H. W. 
G. — No. 1 is a clay, and apparently |of no value; it shows 
no sign of metal. No. 2 is a volcanic mineral, probably 
porphyrite trachyte. 



INDEX OF INVENTIONS 

For which Letters Patent of the United 
States were Granted 

June 26, 1883, 

1S1) EACH BEARING THAT DUE. 

[See note at end of list about copies of these patents.] 



Advertising, Marquart & Hooper 280.318 

Advertising device, automatic, F. F. Gokey 279,936 

Agricultural implement, B. Lanoizelet 279,958 

Agricultural implements, spring tooth for N. Nil- 
son 280,072 

Air for refrigerating, freezing, etc.. apparatus for 

cooling, J. Chambers 280,131 

Alarm. See Burglar alarm. 
Alumina, manufacture of sulphate of, C. Sem- 
per 280,088, to 288,090 

Amalgamator, Nelson & Cowles 280,069 

Amalgamator, T. Walker 279,995 

Annunciator, telephone, F. B. Hazlett 279.946 

Auger blanks, machine for making, C. O. Tinker. 280,098 

Axle box, car, J. Schmelter . 280,087 

Axle lubricator, car, S. J. Wallace 280,265 

Bag. See Traveling bag. 

Balance wheel,. r. B. Tibbits 280.096 

Baling press, C. B. Orton 280,325 

Bar. See Harvester cutter bar. 

Basin, wash, A. C. Hawes 279,943 

Bean assorting machine, C. N. Keeney 279,953 

Bee hive. G. Briggs 280,126 

Bell attachment, sleigh, G-. W. Goff. 280,305 

Belt coupling, A. Johnston. . . 280,186 

Belt roller, endless, B. S. Bacon 280,282 

Belt tightener, J. Withington 380,276 

Berth, self -leveling ship's, D. Parks 280.233 

Bicycle, R. S. & J. W. McCall 280,054 

Billiard table. M. Ludwig 280,198 

Binder, temporary, O. C. Mackenzie 280.199 

Blast apparatus, continuous, D. T. Porter 280,079 

Bleaching threads and fabrics, L. A. Delabove 280,141 

Blind bars and slats, frictional connection for 

window, N. Edwards 280,156 

Block. See Pulley block. Snatch block. 
Blower for fire places, transparent, J. W. Ed- 
monds 289,154 

Boiler. See Steam boiler. 

Boile r, Q. S. Backus 279,905 

Boot or shoe sole and upper protector, R. H. 

Walker 280,264 

Boots, metallic shield for brakemen's, Nelson & 

Davis 280,223 



Boring bit, spoon, I!. Forstner 280,026 

liottle filling machine, W. Pearson 280,234 

Bottle, nursing. M. Glattsteine 279,935 

Bottle stopper, B. L. Lloyd 280,196 

Box. See Axle box. Cartridge box. Paper box. 

Watch movement box. 

Box fastener, T. A. Dennis 280,142 

Box material, machine for trimming, F. Meyers.. 280,219 

Bracelet, chain, A. S. South wick 280.253 

Bracket. See Picture bracket. 

Braiding machine stop motion, G. K. Winchester. 280,109 

Brake. See Car brake. Pressure brake. Sled 

brake. Velocipede brake. Wagon brake. 

Brick drying apparatus, N. S. Willet 280,271 

Brick machine, L. B. Kennedy 280,316 

Bridge girder, connected. C. E. Emery 279,927 

Buckle, McCloskey & Coleman 280.319 

Burglar alarm, W. H. Wright 280,002 

Button, shoe, J. G. Wiggins 280,270 

Button, sleeve or other, J. W. Miller 280,214 

Cable carrier, endless, Crismon &Whitaker 280.295 

Calipers, A. Nimmo 280,073 

Camp chair and cot, W. H. Bakewell ... 280,004 

Can opener, J. Bath 280,241 

Cane juice evaporator, F. Cook. . . 280.293 

Cannon, pneumatic, D. M. Mefford 279.965 

Car brake, M. M. Clark 279,914 

Car brake, J. W. Bice 230,244 

Car brake, O. Spiess 280,255 

Car brake and starter, E. B. West 279,999 

Car, construction, L. K. Jewett 279,950 

Oar coupling, Cate & Smith 279,911 

Car coupling, J. B. Davis 280,016 

Car coupling, D. B. Southwick 280,254 

Car for locomotives, electrical pilot, Knapp & 

Adams 280,046 

Car, railway, W. H. H. Young 280.280 

Car signal, L. C. Uuber 280.179 

Car, sleeping, B. P. Kellogg 279,954 

Car spring, J. B. N. Berry 279.907 

Car step, Cameron & Russell 880.129 

Car switching system, street, T. B. Estep 280,300 

Carding machine, J. Potter 280.238 

Carriage boot. T. Hawley 279,944 279,945 

Carriage curtain or covering, E. W. Harral 280,309 

Carriage wrench, D. True 279.993 

Carrier. See Cable carrier. Cash carrier. Milk 

or cream carrier. 

Cartridge box, D. T. Mulvey 280,067 

Case. See Organ case. Pencil case. 

Cash carrier, H. A. Baker. 280,003 

Caster, S. Ferris 280,164 

Caster, table. C. V. Fuller. 280,304 

Caster, trunk, S. M. Michelson 280,061 

Chair. See Camp chair. 

Chimney and ventilating flue, W. P. Esterbrook. 280,024 

Chopper. See Cotton chopper. 

Chute, coal, Clausen & Staeber 280,183 

Clamp. See Floor clamp. 
Clasp. See Corset clasp. 

Clothes hook, P. Miles 280,062 

Clothes pounder, pneumatic, G. C. Dlmock 280,145 

Coal burning furnace, Moore & Rahn 279,969 

Coal elevator, s. V. Cook 280.014 

Cock, gauge. C. P. Higgins 280,176 

Cock or faucet, W. S. Cooper 280,136 

Collar. Turner & Searle 279,994 

Coloring matters, manufacture of, L. Limpach.. 280.317 

Condenser, steam engine, W. A. Miles 280,213 

Condenser, steam pump, W. A. Miles 280,212 

Corset clasp, T. C. Candlish 279,910 

Cotton chopper, W. H. Mercer 279,966 

Cotton, etc., device for packing, D. C. Summers.. 280,333. 

Cotton gin, D. S. Rogan 280,082 

Coupling. See Belt coupling. Car coupling. 

Hose coupling. Shafting coupling. Thill 

coupling. 
Crusher. See Ore crul'her. 

Cultivator, J. B. Ennis 280.021 

Cultivator.C. W. Post 279.980 

Cultivator, D. C. Van Brunt 280,263 

Cultivator teeth, sheet metal standard for, S. L. 

Allen 280,114 

Cushion. See Railway rail cushion. 

Cushion spring for chair backs, seats, etc., L. A. 

Warner 279,998 

Cut off valve gear, A. F. Ward 280.103 

Cutter. See Lathe cutter. 

Cylinder engine, revolving, G. W. Hunter 280,041 

Dental plugger, C. F. B liven 279,908 

Dental plugger, W. W. Evans 279,928 

Dextrine, (glucose, maltose, and grape sugar, 

manufacture of, T. P. Kingsf ord 280,045 

Die. See Screw cutting die. 

Dipper handle, ,1. H. H. Wilson 280.274 

Distilling apparatus, D. G. Coppin 279.918 

Ditching machine, O. M. Allaben 280,112 

Door check, T. B.McCurdy 280.055 

Door securer, T. E. Tateum 280.261 

Draft equalizer, E. H. Cooper 280,145 

Drawers, H. Parker 280,232 

Dress, lady's, A.C.Herts 280,174 

Drier. See Fruit drier. 

Driving gear for locomotives, steamboats, etc., 

chain, G. F. Sievern 280,091 

Dynamite shell, D. M. Mefford 279.964 

Bar protector, Beard & Baldwin 280,005 

Easel, D. K. Woodward 280,279 

Basel attachment, D. K.Woodward 280,278 

Eaves, gutter, H. I. Aldrich 280,111 

Egg beater, F. Barl 280,019 

Electric generator, dynamo, I. Fisher . 280,301 

Electric machine, dynamo, Hopkinson & Muir- 

bead 280,039 

Electric machines. commutator for dynamo,Brown 

&. Bosworth 280,828 

Electric wire conduit, S. Parker 279,977 

Elevator, Dungan & Lacrome 280,151 

Elevator, TJ. P. Smith.. 280,251 

Emery wheels, surface grinding table for, B. H. 

Hadley 280,038 

End gate, I. Baton 280,020 

End gate, wagon, R. M. Kelly 280,187 

Engine . See Cylinder engine. Gas engine. Gas 

motor engine. Rotary engine. Traction en- 
gine. 
Envelopes, etc. device forfastening,D. E. Sweet 279,991 
Evaporatof. See Cane juice evaporator. 

Extension table, J. La Dow ..279,957 

Extractor. See S&ell extrator. Sucker rod ex- 
tractor. 
Eyelet fastening for drawers, metallic, A. M. 

Green 280,032 

Fabrics, machine for stretching or tentering 

woven. J. & L. Gourdiat 280,031 

Fabrics, producing open work, F. Suter 280.094 

Faucet. W. S. Cooper 280,137 

Fuacet, J. Kauf mann 279.952 

Feeder, stock, C. Mendenhall 280,208 

Feeding apparatus, automatic, H. W. Rose 280,084 

Fence nail, wire, F. W. Hates 280,118 

Fence post, Freeland & Wharry 280,303 
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Fencing, barbed metal strip, A. J. Upham 280,100 

Fertilizers, manufacture of, Menard & Henne- 

butte 280,320 

Fiber for spinning, paper making, etc., treating 

certain vegetable fibrous substances for the 



production of, J. A. Graham 

Fire escape, J. Gowdey 

Fire escape, W. Newland 

Fire escape, A . Palmer 

Fire escape cable, A. 0. Morford... 
Fire extinguisher, automatic, J. W. 



280,171 

, 280.306 

280,070 

280,231 

200.065 

Birkett 280.009 



Fireproof structure. W. Corliss 280,294 

Fishing rods, tension equalizer for. R. Smith 279.988 

Fleeced fabrics, producing, W. H. Crapon 279,9^ 

Floor clamp, F. E. Allen 280.113 

Floor plank clamp, G. H. Duvall 280.152 

Fluid meter, L. 1 1 . Nash 280.3J2 

Folding box, P. Canessa , 280,013 

Fruit drier, H. N. Eeid 280,242 

Fruit gathering vessel, A. Johnston 280,185 

Fruit squeezer, Stein 4 Tams 280,257 

Funnel and strainer, B. Sceinhorst 279,989 

Furnace. See Coal burning furnace. Hydrocar- 
bon furnace. Ore roasting furnace. Plumber's 
portable furnace. 

Fuse, miner's, W. Bltringham 280,158 

Gas, apparatus for the niiinuf acture of air, D. H. 

Martin 280,201 

Gas engine, C. Eohn.' 280.083 

Gas motor engine, C. G. Beechey 280,006 

Gate. See End gate. Railway gate. 
Generator. See Electric generator. 
Glass, form or mould for bending, A. P. De Vours- 

ney 280.14"3 

Glove, J. J. Kennedy 279.955 

Governor, steam engine, S. E. Jarvis , 280,042 

Grain binder, straw band, H. Tuttle 280,335 

Grain separator riddle, J. H. Bell 280,007 

Gum and manufacturing the same, chewing, A. 

H. Aubin 280,115 

Hair front. N. S. Stowell: 279,990 

Halter, R. Porter 280,437 

Hammock, G. VV, Rich 280,081 

Handle. See Dipper handle. 

Harness pads, press for making, J. B. Noe 280,225 

Harrow. J. D. Friedemann 280.303 

Harvester cutter bar. D. Shirley 280250 

Harvester rake trip gear, W. A. Osborn 280,074 

Hat. R. II. Trested 280.262 

Hat or bonnet. M. H. Ryder 280,331 

Hat sizing or felting machine, J. S. Taylor 280,095 

Hay and grain rack. R. Griswold 279,938 

Hay, etc., elevator for unloading and stacking, R. 

Griswold 279.939 

Hay unloading apparatus, E. A. Ely... 280,159 

Headrest, G. Popplewell 280,078 

Hoes, machine for making, R. E. Breed 280,287 

Hoisting gin, S. T. Richardson 280.329 

Holder'. See Map holder. Napkin holder. Necktie 
holder. Rein holder. Sash holder. Soap 
holder. Ticket holder. Twine holder. 
Hook. See Clothes hook. Snap hook. 

Horse power, R. F. Rasmussen 280,080 

Horses' feet, boot for soaking, W. G. Wild 280,107 

Horseshoe attachment for marshy ground, F. W. 

Moldenhauer 2e0,216 

Horseshoe calk, adjustable. G. W. Nickerson 280,071 

Horseshoe nail machine, W. Werts 280,268 

1) ose cart, .1. T. Noble 280,323 

Hose coupling, G. M. Gerhauser 280.169 

Hub, vehicle, P. Moran 280,217 

Hydraulic jack, T.O.Hutchinson 280,315 

Hydrocarbon furnace, J. B . Archer. 279,904 

Indicator. See Steam engine indicator. 

Inhaler, G. Meyer 280,321 

Inhaling air chamber for dental and surgical 

operations, etc., E. P. Howland.. 280,040 

Injector, medical powder, M. M^tson 280.202 

Insect trap, J. F. Bunnell 280.291 

Insulated electric conductor, G. S. Eaton 280,153 

Insulator and lightning arrester, combined, J. E. 

Noble 280,324 

Iron and steel, manufacturing. J. Henderson 280.310 

Iron by means of ftourides and condensing the 
gaseous productstherefrom.purifying, J. Hen- 
derson 279,947 

Jack. See Hydraulic jack. Lifting jack. Wagon 
jack. 

Key fastener, W. II. Flynn 279,930 

Knife. See Pocket knife. 

Knitting machine, W. Aiken 279,90,! 

Lace fastening, shoe, Henderson & McDonald 280.173 

Lamp, A. Ramage. 280,240 

Lamp, alcohol, N. Chirk 279.915 

Lamp, carnage. C. F. Waldron 280401 

Lamp, electric arc, F. S. Giel 279,934 

Lamp, incandescent electric, R. H. S. Thompson. 280,337 
Lard cooling and mixing machine, F. Eiederlein.. 280,025 

Lathe, F. B. Miles 280,211 

Lathe, Stevens & Moore 280,259 

Lathe cutter and holder, J. W. Douglas 280 146 

Lathe driver. F. C. Beard 280,119 

Lathes, etc., cutter and holder for, J. W. Doug- 
las 280,147, 280,148 

Leveling instrument, J. A. McCurry 280,203 

Litter. See Transom lifter. 

Lifting jack, P. Witt 280,000 

Light. See Skylight. 

Link bending machine. H. G. Tidemann 280,097 

Lock. See Padlock. Time lock. 

Lock and latch, combined, '1'. Friederick 279,932 

Lozenge machine, O. R. Chase 279.913 

Lubricant for steam cylinders, T. Colgan 280,134 

Lubricator. See Axle lubricator. 

Mallet, stone cutter's, D. Lowers 280,050 

Map holder, C. Marlin 279,961 

Match an I box thereFor, G. L. Jaeger.. 280,181 

Measure for grain spouts, W. T. Bell 280,120 

Measured lengths, machine for cutting fabrics in, 

G. Hoyer 280,178 

Mechanical movement, M. Hallheimer 279,941 

Medicine for scrofula, C. Atkins 280,281 

Mercury seal trap. A. Edwards 280.155 

Metallurgic furnace chill, J. Morrison 279,970 

Meter. See Fluid meter. Water meter. 

M ilk or cream carrier, W. M. Haney 280,308 

Mill. See Roller mill. Rolling mill. 

Mill roll feeder, T. Reid 279.982 

Mining tool, T. A. Mayes .. ... 279,962 

Mortising machine, Orton & Berry 280,326 ! 

Motion, device for transmitting. J. W. See 280.247 j 

Motor, G. E. Danlies 280,297 

Mowing machine, J. H. Mward 279,926 

Musical instrument, mechanical, M. Gaily 279.933 

Musical, instruments, key board attachment for, 

S. Jenkins 280.043 

Nail. See Fence nail. 

Nailing machine, A. Knowlton 280,190 

Nailing machine, H. Weeks 280,267 

Napkin holder, A. H. Meisenbach 280,058 

Necktie holder, E. R. Seabury 280,246 

Nat lock, F. C. Braucbler. .- 280,125 



Nuts on bolts, machine for putting, W. E. & D. E. 

Doolittle 280.298 

Oil, glass bodied vessel for, "VV. S. Laumaster 280.048 

Oiler:?or machinery, F. A. Gardner 280,029 

Ointment, G. VV. Hall 279,940 

Ordnance, breech loading. W. H. Melhuish 280,207 

Ore crusher, W. S . Sharpneck. 279,983 

Ore roasting furnace. Walker & Carter 280,102 

Organ case, J. R. Lomas 280,197 

Overalls, R. T. McDonald 280,056 

Packing for hot journals on cars, etc., com- 
pound, M.L. Woodbury. 280,277 

Packing for pistons and plungers, VV. D. Hooker. 280,038 

Padlock, T. B. Priddy 280,327 

Paper box, A. L. Munson 279,972 

Paper fabric or matting, J. Bray 280.286 

Paper machine, C. Better 280,123 

Papervessel, A. R. Tiffany 279,992 

Paper vessel, handled, S. M. Bixby 280,010 

Paris green distributer, W. Elliott 280,157 

Pencil case. Hicks & Isley 280,313 

Photographic cameras, plate holder for, M. Flam- 

mang 280,166 

Picture bracket. C. Megow 280,057 

Picture, sectional. A. Operti 279.976 

Pillow sham supporter and lifter, W. F. Parker.. 279,978 

Pipe wrench, J. J. Tower ............ 280.099 

Pitcher, sirup, W. C. Caldwell^ „ t . ..... .„, 280,012 

Plane, match, P. Hickey 280,175 

Plow, J. Biaylock 280,122 

Plow, J. T. Overton 208,230 

Plow, steam, G. Greig 279,937 

Plow, sulky, Daniels & De Witt 280,015 

Plumber's portable furnace, C. H. Schrack 289.245 

Pocket knife, G. W. Du Bois 280,150 

Pomace, method of and apparatus for separating 

apple seed from, J. D. Camp 280,180 

Ponton, A. Tl. Williams , 280,272 

Post. See Fence post. 
Power. See Horse power. 
Press. See Baling press. 

Pressure brake.fluid, G. A. Boyden 280,285 

Pressure regulator, fluid, G. Westinghouse, Jr 280.269 

Printing fabrics, F. L. Palmer 280,075 

Printing press inking apparatus. J . Brooks 280,127 

Propeller and operating mechanism, reciprocat- 
ing, R. Smith 279,987 

Protector. See Ear protector. Rain protector. 
Protractor and chart holder, combined, B. T. 

Putnam 280,328 

Pulley, O. R. Olsen 280 228 

Pulley block, differential, P. Murray, Jr 280,218 

Pump, T. Dowling 279,923 

Pump.G. H.Holt 279,949 

Pump casing, G. W. Weyburn 280,105 

Pump, force, M. L. G. Wheeler 280,106 

Rack. See Hay and grain rack. 
Rags and waste from shoddy, process of and ap- 
paratus for picking, F. L. Palmer 280,076 

Railway cross tie, Mahoney & Shockley 280,200 

Hailwaygate, Hall & Fogg ,. 280,307 

Railway rail cushion and joint, W.F.Gould 280,030 

Railway signal, electric, D. C. Farrington 279,929 

Railway switch, G. Millerstedt 280,215 

Railway tie, metallic. S. B. Wright 280.110 

Rain protector for chimneys and roofs, I. Sage.... 280,085 

Refrigeratorear, P. C. Nissen ,. 280,224 

Regulator. SeejPrtjssure regulator. >.,, 

Rein holder. Beers & Craia!. . .'."....'.' 279,906 

Rocking chair foot rest, Emerson & Cook 280.160 

Roller. See Belt roller. Shade roller. 

Roller flxturp. spring, A. B. Shaw..... 280,249 

Roller mill. H. .T. Gilbert 280,170 

Roller mill, J. Livingston . 280,195 

Roller mill feed mechanism, VV. M. Jewell 280,184 

Rolling mill, T.Shaffer 280.248 

Rolling mill guide, A. A. Simonds ! 280,093 

Rotary engine, M. Fey 280,162 

Rotary engine, Garcelon & Woods 280,027 

Rotary engine, A. B. Lipsey 280,194 

Sad iron shield, J. D. Muller 279,971 

Sail rigging, guide for, J. W. Sharrett 279,985 

Sash holder, W. P. Clason 280,292 

Saw, hand, D. A. Neidig 279,975 

Saw mill log turning attachment, H. C. & W. N. 

Bowers . 280,124 

Saw setting and sharpening device, M. Cowles 280.138 

Sa.wing machine, C. A. Dietrich 280,144 

Sawing machine, J. T. H.Drake.. , 280,149 

Sawing machine. G. W. Merrill 279,967 

Scale, kitchen. T. D.Solomon 2.10,252 

Screw cutting die, A. G. Brust.... 280,128 

Screw driver. F. J^Colvin 279,917 

Screw machine, metal, F. & a. B. Curtis 280,296 

Seal, car. W. Scharnweber 280,086 

Seeding machine. A. Mekenney 280,059 

Seeding machine, cleaner attachment, S. C. Men- 

denhall 280.210 

Sewer trap, W. W. Lemmon 280,193 

Sewing machine spool stand, E. Comely 279,919 

Sewing machines, mechanism for operating, S. F. 

Lewis 279,959 

Shade pull, L. G. Turner 

Shade roller, spring, J. M. Osgood 280,229 

Shafting coupling, J. Killip 280,188 

Shears. See Tailor's shears. 

Shell extractor, broken, W. Pratt. 280,239 

Sign. J. C. Lake 280,192 

Signal. See Car signal. Railway signal.. 

Skate, roller, E. C. Phillips* w. ..-,&... 280.236 

Skylight, G. Hayes ' ,?. ; .?.«. 280.036 

Skylight, metallic. G. Hayes 280,034 

Sled brake, E. Fisher 280,165 

Sleeve supporter, C. D. Ford 280,167 

Snap hook, A. M. Blake 280,283 

Snatch block, J. Cochran 279,916 

Soap holder, J. McAnespey 280,053 

Sole fastening, metal, J. M . Estabrook 280,022 

Spark arrester, A. Mitchell 280,064 

Spark arrester, locomotive. T.J. McMinn 280,206 

Spring. See Car spring. Cushion spring. Vehicle 
spriDg. 

Square, dreBS, B.T. Phelps 279.979 

Stamp, steam power, W. S. Sharpneck 279,984 

Stand. See Sewing machine spool stand. 
Starch f rOm wheat, corn, etc., manufacture of, T. 

P. Kingsford 280,044 

Steam boiler, J. A. M. Cox 279,920 

Steam engine bed plate, J. IT. Elward 279,924 

Steam engine indicator, L. Stanck 280,256 

Steering apparatus, J. S. Lake 280.191 

Stone, manufacture of artificial, R. H. Stone 280,332 

Stool, piano, J. S. Munson 280.068 

Stove leg, G. F. Wilson. 280,273 

Stove ornament, W. L. McDowell 280,205 

Street sweeper, F. F. & J. C. Bioren 280,008 

Strontium carbonates, manufacture of, II. 

Grouven 280,172 

Sucker rod extractor for oil and other wells, 

Hitchcock* Lufkin 280,314 

Supporter. SeeSleeve supporter. 
Switch. See Railway switch. 



Table. See Billiard table. Extension table. 

Table leaf support, D. Shuler 279,986 

Tailor's shears, L. Kully 280,047 

Tally, grain, J. E. Fellers 280,163 

Tea chests, attachment for emptying, M. I* Gage 280,168 
Telegraphy, duplex and multiplex, G. W. Garda- 

nier ... 280,028 

Telephone exchange apparatus, T. A. Watson.... 280,266 
Telephone receiver, adjustable double, D. G. Bar- 
nard 280.116 

Thermometer, clinical, J. J. Hicks 280,037 

Thill coupling, J. M. W annamaker 279,996 

Thimble skein, C. B. Brown 279,909 

Thrasher and separator, grain, W. L. Muller... . 280,066 

Thrashing machine, H. Stephan 280.258 

Ticket holder and press, railway and other, J. 

Loudon 280,049 

Tie. See Railway tie. Railway cross tie. 

Time lock, H. C. Stockwell 280,260 

Tongue and caster attachment for agricultural 

implements, S. C. Mendenhall 280,209 

Tooth crown, artificial, A. E. Matteson 280,052 

Tooth, spring, P. F. Wells 280,104 

Toy jumping animal, C. F. Ritchel 280,330 

Traction engine, J. H. Elward 279,925 

Traction wheel. J. VV. McNeely 279,963 

Transom litter, G. Hayes 280,035 

Trap. See Insect trap. Mercury seal trap. Sewer 

trap. 

Travel ing bag, D. S. Hammond .... 279,942 

Truck, car, L. K. Jewett 279,951 

Truck, ladder, H. D. Olds 280.227 

Turbine, A. Woodward ... 280,001 

Twine holder, R. Melvin 280,060 

Type writer, electrical, Parks * Sheffield 280,077 

Valve gear, steam engine, N. G. Herreshoff 280,311 

Valve mechanism, J. W. Bradley 280,011 

Valve, reversing, C. S. Crane 279,921 

Valve, reversing and cut off, F. Chase 279,912 

Valve, steam engine, N. G. Herreshoff 280312 

Vegetable slicer, F. Espel 280,161 

Vehicle spring, W.D. Bartlett 280,117 

Vehicle spring, McDaniel, Perrine & Peck 280.204 

Tehicle, two wheeled, A . G . W. Foster 279.931 

Vehicle, two wheeled, H.G.Mickle 279,968 

Vehicle, two wheeled, F. L. Perry 280.235 

Velocipede. J. L. Ellis 280.299 

Velocipede brake, J . Knous 279,956 

Ventilating'water closets, apparatus for, F. Hains- 

worth (r) 10,346 

Ventilator, F. R. SUtz 280,092 

Vessels, apparatus for unloading coal from, W. S. 

Bogle 280,284 

Vise, pivoted jaw, A.J. Odom 280,226 

VV agon body facing iron, J. J ensen 280,182 

Wagon brake. A. Murray 279,974 

Wagon jack, J. R. Angel 279,903 

Wagon stake, E. F. Chapman 280,132 

Washing machine, cylinder, H. Losse 279,960 

Watch movement box, A D. Bingham 280.121 

Water closet, C, N. Dutton 280.017, 280,018 

Water closet, E. S. Hutchinson 280,180 

Water closet, Wilson & Dutton 280,108 

Water closet cistern, J. Reid 280,243 

Water closets, water waste preventer for flush- 
ing, C. Winn 280,275 

Water crane, Cubberley & Mann 280,140 

Water meter, L. H. Nash. .280,221, 280,222 

Wafer meter, rotary, E. H. Nash......:.....:....... 280,220 

Water for stock, apparatus for supplying, A. G. 

Lyell 280,051 

Water wheel, turbine, ARaab 279,981 

Well, tubing, packing, and operating oil, T. L. 

Crowley 280,139 

Wheel. See Balance wheel. Traction wheel. 

Water wheel. 

Wheel, Miltimore * Wolff. 280,063 

Windmill for boats, Munson & Strand 279,973 

Wire from sheet metal, machine for forming, J. 

M. Estabrook 280,023 

Wire machine, barbed, O. O. Kittleson 280,189 

Wire stretcher, W. C. Henshaw 279,948 

Wrench. See Pipe wrench. 

"yarns or threads, apparatus for manufacturing 

napped or filled, J. T. Waring 279,997 

Yoke, neck, J. Jensen. 280,183 
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Inside Page, each insertion - - - 7.) cents a line. 
Hack Paffc. eiusli insertion - - - $1.00 a line. 

(About eight words to a line.i 

Engravings may head advertisements at the same rate 

per line, by measurement as the letter press. Adver- 

tisements must de received at publication qffice as early 

as Thursday morning to apvear in next issue. 



©ineirjn^rt(Qftio,~U.S-A-, ( 

YooDVoivwnG/yvcHinegyO 

TieaRy 3oo(Jifferenf | 
•'' ^s,C<irSfioj>j, l 

7)oor,SasJ),"| : uriiifure,' r ''t*N o ^-0t3ari u ) 
factories £?-4nc€u"3ui9 Sawirvg, 
"pfaniua, /\of3iruj,/!y)ifirii\g, eJenoninj.SfUijji 
~" ~ ik -■'pofisiVintj. t.'.C. of -Che; 
(: l&'-'-j:-\ •f l ic|fiesfsf<macna of • 
-.-.-,. u.rf**;;,i, . ,. t .excef.feiice-art3- 
< " Warrantee! eJf\e 
O /^orf faUor Sav/irx^'' 
^ of or- ■'- 

s WH.'Doone.?«j.ierf 13. 



GRAY'S GRINDSTONE DRESSER. 

KEPT IN STOCK BY 

Hill, Clarke & Co., .... Boston. 

Hill, Clarke & Co St. Louis. 

ManningjMaxwell & IMoore, - New Vork. 
John A. Roche. ----- Chicago. 
II. Baird Machinery Co., - - Pittsburg:* 
Niles Tool Works. - - Philadelphia. 
<J. A. Gray, Jr. & Co., - - Cincinnati. 




Wiley & Russell Mfar. Co., Greenfield, Mass. 



BORIM ana TURNING 

MILLS, j 

1 8 and T2«iich swing. / 

Upright Drills / 



ALL 
SIZES. 

HJICKFORD, 

Cinein'ti, 
Ohio. 
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DESIGNS. 

Coffin plate. C.L. Wright 14,013 

Comb and brush box, H. O. Berg 14,000 

Confection, W. H. Stinard 14,010 

Jewelry, B. W. Tuffley 14,012 

Knit fabric, S. Conde 14,001 to 14,004 

Ornament for cloaks and other garments, W. Engel 14,005 

Piaster center piece, W. F. Kellett 14,006, 14.007 

Stove, parlor, F. Kernan, Jr 14,008 

Tapestry or Damask, E. G. Nuffer 14,009 

Type, movable, J. A. St. John.... 14,011 



TRADE MARKS. 

280,334 ! cigars, cigarettes, and chewing and smoking to- 
bacco Hirsch & Bendheim. 10,378 

Edge tools, certain. Lea Fils de Peugeot Freres 10,375 

Flour, Barbour & Hamilton 10,364 

Glucose, Glove Cove Manufacturing Com- 
pany 10,373, 10,374 

Hamburg edgings. Swiss embroideries, and like 

fabrics, M. Guggenheim's Sons 10,367 

Malt liquors, H. Clausen & Son Brewing Com- 
pany io,370 

Medicines, propietary. S.T. W- Sandford & Sons... 10,361 
Moulded articles to resemble glass, such as tiles, 

plaques, hearths, table tops, etc., E. Rosenzl ... 10.381 
Musical instruments, certain, P. Goumas & Co ... 10,366 

Parasols and umbrellas, Revel, Pere & Fils 10,376 

Slippers, boots and shoes, felt, A. Dolge 10,365 

Starch, Electric Luster Starch Co 10,371 

Teas, Formosa oolong, T.T. Barr&Co 10,369 

Tobacco, plug and smoking, G. S. Schwartz & Co... 10,382 

Velveteen Megroz, Portier, Grose & Co 10,379 

Watch cases, rolled gold plate. Dueber Watch 

Case Manufacturing Company . 10,377 

Watches, J. Fahys&Co 10,372 

Woolen dress goods for women and children, Me- 
groz, Portier, Grose & Co 10,380 



-M-FIRE —AND— VERMIN'-*- 

PROOF 

Sample and Circular Free by mail. 
U.S. MINERAL WOOL CO., 22 Courtlandt St„ N. Y. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
Cordesmau & Egan Co., 

Cincinnati, O.. I J. !S. A. 
Fall assortment of Perin Saw Blades. 





Punching Presses 

DIES AND OTHER TOOLS 

ftr UtmuulKturaotAlI ktadiof 

SHEET METAL GOODS. 
DROP FORCINGS, ACT.. 

■Stiles & Parkv Press Co* 




PATENTS. 

MESSES. MUNN & CO.. in connection with the pub- 
lication of the Scientific Amkeican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have unequaled faculties for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AJ1 business 
intrusted to them is done with special care and prompt- 

, ness, on very reasonable terms. 

A printed copy of the specification and drawing o \ A pamphlet sent free of charge, on application, con- 
any patent in the foregoing list, also of any patent taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and meihod of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE - Corner of F and 7th Streets, 
Washington. D. C. 



issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co, 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at Increased cost, as the 
specifications, not being printed, must he copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of W0 each. For full Instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 
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XJKTIT7-E!n. S^.H. 



~ Pulverizes everything— bard, soft, gummy, etc. 
« The best. Clay Grinder and the test Cotton Seed ^ 
:> Huller in the world. W 



£ Portable Steam Engines, Stationary Engines, 

^- Horizontal and Upright Boilers, all sizes, on t^ 

03 hand for immediate delivery. m 

ff 10 Barclay St., M". Y. City. • 



SPEAKING TELEPHONES. 

tiii-: adickku kkix tiiiimiom: company, 

W. H. FORBES, W. R. DRIVER, THI'IO. N. VjI fL, 

President. Treasurer. 6en. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents andtheTJ. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them . 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Ijine, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN BKLLTELKIMIONE COMPANY, 
95 milk Sneer. JSosioii, lHass. 




CHASE'S IMPROVED 

LIQUID GLUE, 

For Cementing Wood, Glass. Jewelry, Crockery, Furniture* 
.Leather, Ornaments, ami Bric-a-Brac ot every description. 

Every bottle has a nice Cap and Brush ready for immediate use. 

This Glue is packed in 2 oz. bottles, and in screw-top cans.and is war- 
ranted not to deteriorate with age, either before or after use. It is a 
CilANTlN STRENGTH, economical, and once carefully tried, you will 
never be without it. 

HOLWAY, WRIGHT & RICH, Sole Agents, 



• BOSTON, 
135 State Street. 



NEW YORK, 
167 Chambers Street. 



BALTIMORE, 
4 Commerce Street. 




4.R tfl <t9flP er <l a y atho Tne. Samples worth $5free. 
<P>J IU -9C\J Address Stihson & Co.. Portland, Me. 



SPECIAL NOTICE. 

In press and ready for distribution in thirty days. 

A POCKET MANUAL FOR ENGINEERS. 

Edited b y JOHN W . HILL, 

Mechanical Engineer, Member American Society of Civil 

Engineers, Member American Association, R.R.M.M. 
EDITION, 10,000, 
Of which first 2,000 copies will be furnished, postage pre- 
paid, at one dollar ($1) each : subsequent copies fur- 
nished (postage prepaid) at one dollar and a half ($1.50) 
each. 

A pocket manual of useful information f ormechanicul 
engineers, steam users, and mechanics, containing 224 
pages (set in nonpareil type) of carefully selected data, 
formulas, and experimental investigations from the 
latest and most approved sources. 

Printed from electrotype plates, on white No. 1 book 
paper, in stiff morocco covers, witli cardinal edges. 

Size of page, i% x §% inches. 

From press of Robert Clarke & Co., Cincinnati. 

Published by WM. A. HARRIS, Builder of Harris- 
Corliss Steam Engines, Pkovldunce, R. I., to whom all 
subscriptions for copies should be sent. 



ODIUM and WHTSKY HABITS cured 
■ I \3 IWI at home without pain. Book of par- 
ticularssentfree. B. M.WOOLLEY, M.D., Atlanta. Ga. 



$72 



f West Branch Boiler waRKS<i?5k 

te| STACKS,TANKS,Sr£Afti PlPC, PUMPS, "itfOR 5 ' 
W fit-*- Kjmdso/ 'VA,^„'''k-S\NSP i *- : r'*°- 



A WEEK, $12 a daynthomeeasilymade. Costly 
Outfit free. Address True & Co., Augusta, Me. 



MOVABLE DAM WITH SWINGING 

Wickets and Trestles.— General description of a new 
system, of movable dam as constructed at La Mulatiere, 
Lyons, France— an improvement on and modification of 
the Chaudine plan, peculiarly adapted for use on many of ; 
our^AjQierican riverj-^With nine, engravings, showing : 
Transverse &6$$m, Wtwr&l ■pli^t and upstream ^eleva- 
tion of the dam; mode of lowering and raising the up- 
rights; method of maneuvering the wickets; maneuver 
of the trestles; plans of the new double-step hurter; 
View of a portion of the navigable pass of the dam 
recently finished at La Mulatiere, on the river Saone. 
Contained in Scientific American Supplement, No. 
£64. Price 10 cents. To be had at this office and from 
all newsdealers. 



HENDERSON'S SPECIAL REFRACTORY COMPOUNDS. 

SUBSTITUTES FOR FIRB BRICK. 

Costs less than common red brick. Practically infusible. Can be made in any locality where sand is found. No 
capital for machinery necessary. Any one can handle them. Repairs made by same material. Specially advan- 
tageous for iron, Steel, Silver, and Lead Smelting Works; a;so for inner walls of FIREPROOF BUIL.H1NGS. 
For particulars of manufacture and license to use, apply to J AMES HENDERSON, Bellel'onte, Penn. 



OPIUM 

Habit easily cured with CHLORIDE OF GOLD 

Leslie E. Keeley, M.D., Surgeon, G. & a.R. R. 

i3"WI<3rHT, IllillOW. 



POIIVTERSfor Users of Steam Pumps. 

Van Dnzen's Patent Steam Pump 

i Hot or Cold, ) j_ 
Can Pump < Sandy or Impure > tj.«„ 5 „„+ 
( Wateror Liquids. J Efflcient * 
Has no moving parts, consequently no 
wear, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
takeno cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send f o r Catalogue of " Pumps.' ' 

VAN DUZEN «fc TIFT, Cincinnati, O. 
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EAGJ..TC MACHINE CO.— Joint StocU-Charles- 
town, Jefferson Co., W. Va. Agricultural Implements. 
A general manufacture, just organized. Capital, $10,000. 
Location, Great Shenandoah Valley on S. V. R. R. at 
jnnction B. & O.R.R.; direct to points Bast, North. South, 
West: adjoining Maryland, Pennsylvania.Virginia. Ma- 
terial abundant, facilities unsurpassed. Wanted, experi- 
enced person, corresponding capital to embark. Address 
William H. Kable, Charlestown, Jefferson Co., W. Va. 



James Kiver Improvement. — Submarine 
Drilling ami B las tine:. 

IT. S. Engineer Office, 70 Saratoga Street, 

Baltimore, Md., June 5, 1883. 

WANTED.— The services of a Superintendent for 
drilling, blasting, and removing rock from the 
channel of the James River, near Richmond, Va., for the 
working season of 1883, to work under the direction of 
the local Assistant Engineer. Applicants must be fami- 
liar with the use of the higher explosives and with the 
use of the steam drilling plant, and will state in detail 
the work of this kind upon which they have been em- 
ployed, the position held by them, whetherin immediate 
charge or not, and will forward with their applications 
any testimonials or recommendations they may possess. 
WM. P. CRAIGHILL, Lt.-Col. Of Engineers, U.SLA. 



WANTED.-FTRST-CIiASS PATTERN MAK- 
ERS. To a good man steady work and first-class pay. 
Address B. W. PAYNE & SONS, Corning, N. Y. 



IHOUUDS OF ALIj DESCRIPTIONS, ORNA- 

mental and Plain Metal Patterns, Die Sinking, Model 
Making, &c. CHA3. A. BAILEY, Middletown, Conn. 




^CONTINENTAL WORKS, BROOKLYN, N. Y. 
DUC'S MECHANICAL ATOMIZER OK PULVERIZER, 

For reducing to an impalpable powder ail kinds of hard and brittle substances, such as 
QUARTZ, BMBRT, CORUNDUM, GOLD AND SILVER ORES, BARYTES, COAL, PHOS- 
PHATE ROCK, etc. It is simple and not liable to get out of order, revolving shell bein 
constructed of Siemens-Martin steel, and all parts mechanical in design and of first-class 
construction. Weight, 5,5001b.; heaviest piece, 1,500 lb. It will pulverize 7 TO 10 TONS 
IN TEN HOURS with 30 H. P. For circulars and full particulars, apply to or address 

THOS. F. ROWLAND, Sole lUanul'r, Drooklyu, N. Y. 




For Family Sewing Machines, Dental, Jewelers' 
Watchmakers' Lathes, Fans, etc. Motor, with auto 
matic battery and complete outfit for sewing machine 
$35 to $40. the electro-Dynamic Co. of Phlla. 
121 So. 3d St.,Phiia.: 19 E.loth St., New York; Cannon 
St., London, Eng. Fans for intermittent use, $40 and 
$25; constant use, $35, $25, and $20. 



IV A yjF |\- A First-class Mechanical Engi- 
Iff nil I CU neer and Draughtsman; one who 

has experience in the construction of Automatic En- 
gines. Address, with references, 

P. O. Box 175,Richmond, Ya. 



WATCHMAKERS. 

Before buying, see theWhitcomb Lathe and tbe Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 

STEI'X NAME STAMPS, 15 cents per letter, 

postpaid. STEEL STAMP WORKS, New Haven, Ct. 



. ICE MAKING MACHINES, 

And Machines for Cooling Breweries, Pork Packing Estab- 
lishments, Cold Storage Warehouses, Hospitals, etc. 

SEND FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 

PICTET ARTIFICIAL ICE CO. (Limited), 

142 Greenwich St., New York City, N", Y. 



P. O. Box 3083. 



Patent For Sale.— For Construction of Jails. 

See page 403. Either the whole patent or State rights. 
For terms, address SAM. M. McLEAN, Modesto, Cal. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallet &, Co., Portland, Me. 



HORSES. — THE FOLLOWING VALU- 

able papers are contained in the Scientific American 
Supplement. Price 10 cents each, sent by mail to any 
address. To be had at this office or of newsdealers in 
all parts of the country. Please order by the numbers 
in large type, which Indicate the number of the Sup- 
plement in which the article is contained. 

Evolution of the American Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing the gradual de- 
velopment of the trotting quality from year to year in the 
past, the annual gains in speed, with tables and sugges- 
tions as to future speeds 386.— The Fastest Records. 
Being a table of the best trotting time on record at all 
distances and all ways of going, from 1830 to and includ- 
ing 188a, embracing Trotting in Harness. Trotting to 
Wagon, Trotting to Double Teams, Trotting under Sad- 
dle, and Pacing. 374.— Horses' Legs. Seven illustra- 
tions, showing the forms of sound and unsound legs, 
malformations, etc. 195.— Breaking Horses by Elec- 
tricity. Engraving. 208.— Polydactyl Horses, Recent 
andExtinct. Illustrations. By Prof. 0.('. Marsh. 1S8.— 
History of the Horse Bot-fly. By Dr. N. Joly. With 
thirty-four figures. J312.— On the Care of Horses. 
123, 185.— Specification of the Points of a Good 
Horse. 103.— Portable Food for Horses— How to 
Make. 98.— Best Mode of Feeding Farm Horses. 2.— 
The Perfect Horse and how to Measure Him. With en- 
graving. 29.— Peculiarities in Structure of the Horse. 
By Prof. Huxley. 44 .—Value of Carrots for Horses. 45. 
—Calculus in Horses, Mash for. 53.— How to Treat the 
Teeth of Horses— Dentistry. 88. 

Portraits of Celet rated Houses. Sefton, Winner of 
the Derby. 134.— Vernuil, winner of the Ascot Cup. 
I 36.— Sir Bevys and Wheel of Fortune, Winners of the 
Derby. 1 S3.— Iroquois, Winner of the Derby. 290.— 
Luke Blackburn. 269.— Don Cossack, Four Fear Old 
Stallion. 273.— ISlair Athol. the Most Valuable Horse 
ever known. 355.— English Cart Horses. Illustrated. 
277, 328. 

On Scientific Breeding. By J. D. Caton. A valuable 
paper relating to the breeding of horses and other ani- 
mals. 273.— The Horse and His Fossil Ancestry. 3^53. 
—The Horse's Motions, as suggested by Muybridge's 
photographs. 12 illustrations. Also abstract of Prof W. 
P. Trowbridge's lecture, with illustrations, relating to 
the horses in leaping and pulling, and other points in 
animal mechanics. 1 58.— Science of the Horse's Mo- 
tions. Illustrated. 34l».— Proportions. Conformations, 
and Terms Generally Given to the Horse. With meas- 
urements and illustrations. 225.— How to Tell a 
Horse's Age. 21 7.— Treatment of Horses' Legs. 224. 
—The Percheron Horse. 246.— A Horseshoer s Experi- 
ence—Valuable Hints. 253.— Horse Clipping, defense 
of. 311; Kind Treatment of, 303.-Moors for Horse 
StiibJes. 308— The American Horse. By E. L. Ber- 
thoud. 311.— On Saddle Horses. By Alexander. 291. 
—Trotting Statistics. Beinsan alphabetical list of Trot- 
ting Horses, from 1833 to and including 1882, that have 
won races in which the purses, stakes, or premiums ex- 
ceeded $10,000', with description, sire, date of career, 
best record, number of races won, and amount of purse. 
A valuable paper for reference. .*J77.— On Horse Shoe- 
ing. By D. Salmon. D.V.M. 1 74.— The Principles of 
Hors? Shoeing. By Dr. Geo. Fleming. 205.— The Art 
of Horseshoeing : Its Earliest History and Principles. By 
Prof. Maurice Keil. A valuable and useful paper. 378. 
—Educated Horses in London. One page of engrav- 
ings. 386. 



C P A I V D f| 1 1 C D C made clean as new, safely and 
ObHLI DUILCnO cheaply, by American Chemi- 
cal Co., P. O. Box 348, Pittsburg, Pa. Send for Book. 



THE PLATTSMOUTH BRIDGE.-FULL 

description of the new and important railway bridge 
constructed over the Missouri River at Plattsmoutn, 
Neb., from plans by Chief Engineer George S. Morison. 
Locomotion. General description. Foundations. Ma- 
sonry. The superstructure. Viaducts. Deck spans. 
Channel spans. Steel. Floor. Illustrated with eight 
figures, showing : perspective view of bridge ; vertical 
sections; caissons; piers; and map showing location of 
bridge. Contained in Scientific American SrjppLB- 
mknt, No. 28-5. Price 10 cents. To be had at this office 
and from all newsdealers. Another article (illustrated) 
on the same subject mav be found in Supplement, No. 
27 1 . Price 10 cents. 



sHroL0ND0N,BERRY*0RT0N 

PHIL* pa FOR- 



Steel Castings 

From U to 15,000 lb. weight, true to pattern, of uneiqualed 
strength, toughness, and durability. 20,000 Grant Shafts 
and lo,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings Send for 
circular and price list. 

CHESTER STEEI. CA STIMJS CO., 

407 Library St., Philadelphia, Pa. 



The Brayton Petroleum Engine Co. 
50 Federal St., 




SAFETY t ECONOMY J CONVENIENCE! 

Expense Ceases when Engine is Stopped. 

While the cheapest motor in the world for continuous 

running, the cost of fuel becomes a mere trifle 

when power is required at intervals only. 

J. R. SMITH Philadelphia, Pa. 

G. S. WORMER & SONS Detroit. Mich. 

G. S. WORMER & SONS Chicago. 111. > Agents. 

T. S. BOWMAN St. Louis. Mo. ' 

ROBINSON & CARY St. Paul, Minn. 



STRAIGHT LINE ENGINE co.syracjse.n.y 

STRICTLY FIRST CLASS AUTOMATIC ENGINE OF 
FROM TEN TO SIXTY HORSE POWER. 



PACKING BOX PATENTS FOK 8ALK, 

(Numbers 276,356 and 258,379.) In nearly universal use in 
England. Botiiesppcked and unpacked instantaneously 
without skilledUapir, I^UoUt straw, and in perfect se- 
curity. Great &fflrt£|£F in lime and in breakages. Address 
W. P. T H OMPSONlfc CO.^nternational Patent Brokers, 
6 Lord Street, Liverpool, Eng. 



^w;°*s, 







END IV^tamp 

F0f^ IllUSTRATEa 



prs new iron blower 





IRON REVOLVERS, PERFECTLY BALANCED, 

Has Pewer Parts than any othor Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. S. TOWNBEND, Gen. Agt.,2 2 Cortland St., 9 Dey St., 
COOKE & CO., Selling Agfa., 220ortland Street, 
JAS. BEGOS & CO., Selling Agts. 9 Dey Street, 
3VE-W YORK. 
SEND FOR PRICED CATALOGUE. 



CATAL0CUES FREE TO ANY ADDRESS 



*c-=^r%^ s „ 5 
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Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering and wearing 
of floors caused by use of Iron Wheels. 
Adapted forTrucks, Boxes, Baskets, Tables, 
and work of every kind in Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



THE FUTURE DEVELOPMENT OF 

Electrical Appliances. By Prof. John B. Perry. An 
important and interesting discussion of the present 
status and the future prospects of electrical investiga- 
tion. Electricity as a form of energy. Difference of 
potential. Electrical magnitudes. Rate of production 
of heat calculated in the shape of horse pc wer. Trans- 
formation of electric energy into lightand heat. Dyna- 
mo-machines. The electrical machines of the future. 
Distribution of electricity. Practical applications of the 
principles here discussed, which have a future before 
them. Illustrated with ten figures. Contained in Scien- 
tific Amelucan Suppijcment, No. '283. Price lOcents. 
l'o be had at this office and from all newsdealers. 



FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTEE & SON, North Adams, Mass. 




WITHBEBr, RVU(i & RICHARDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & < o., Worcester, Mass*. Send for Catalogue. 



CHAUDIERB BRIDGE, OTTAWA— DE- 

scription of a seven-span railway bridge recently con- 
structed over the Ottawa River, Canada, forming, from 
the dangers of the undertaking, one of the boldest con- 
ceptions that has as yet been carried out on any railway 
in existence. Total waterway 2,050 feet ; total length or 
iron superstructure, 2,154 feet; total length of bridge 
from shore abutments. 3,400 feet; cost, $310,000. With 
three illustrations, giving perspective view of bridge, 
map of locality, and vertical section of river bed and 
shores. Contained in Scientific Amehioan Supple- 
ment, No. '283. Price 10 cents. To be had at this office 
and from all newsdealprs. 



SPRAY "sj 

FEED WATERjNa 

.^'-Purifier a) 

FOR STEAM BOILERS 
U.S. & FOREIGN PATENTS 



NEW HAVEN MANUFACTURING CO. 

NEW HAVEN. CONN., 

MANUFACTURERS 0F4E0N WORKING 

machine: tools 

Lathes, Planers, Drills, Shapers, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 

GAS-FIRELTs^rEA.M BOILERS.— A DE- 

scription of some of the more successful of recent 
efforts to construct furnaces for heating boilers with the 
least possible consumption of fuel. Muller and Fichet's 
producer. and its merits and defects. Heartmann's Fur- 
nace. Heaupt's new arrangements of firebrick arches 
for obtaining a thorough mixture of gas and air. Full 
account of trials made with the latter, and the success- 
ful results obtained. Illustrated with 16 figures. Con- 
tained in Scientific American supplement. No. 
'219. Price 10 cents. To be had at this office and from 
al newsdealers. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office. 251Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



ANHOOD! 





KNOW THYSELF- 

A Book for Every Man! 
Young, Middle- Aged, and Old, 

The untold miseries that result from indiscretion in 
earlylife maybe alleviated and cured. Those who doubt 
this assertion shou'd purchase and read the new medical 
work published by the Penbodv Medical Institute. 
Boston, entitled the Science of IM'et or. Srlf-Pre- 
Hei-viitinn. It is not only a complete and nerfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline in Man, Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
p p escriptions for acute and chronic diseases, each one 
of which is invaluable* so peoved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
pages, bound in beaut ful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional— than any other work retailed 
in this country for $2.50. or the money will he refunded. 
Price only $ 1.25 by mail. Gold medal awarded the author 
by the National Medical Association. Illustrated sam- 
ple sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER; No. 4 Bulflnch Street, Boston, Mass. 
The author may be consulted on all diseases requiring 
skill and experience. 
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Inside Page, each insertion - - - 75 cents a line. 
Hack Pane, eacli insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE I'OPE lVI'lf'G CO., 

597 Washington St., Boston, Mass. 




MAGIC LANTERNS <fc SLIDES Wanted. 

Optical and Musical Wonder Catalogue FREE. 
THEO. J. HAKBACH, 809 Filbert' St.,Phila.,P*. 



The "MONITOR." 

A NEW LIFTING AND NON- 
LIFTING INJECTOR. 



Best Boiler Feeder 
ra the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OK 

Water Elevators, 

For Conveying 

Water and Liquid. 

Put cut Oilers, I-u- 

bricfiitorm, et«. 

JXTA 'X»«^VIST tfo DREYFUS, 

Send for catalogue. 92 & 94 Liberty St., New York. 




Steel , #vfe 



jm*. LETTERS 

Steel 



3 \\T 5t eel Dies, &c ' ~{c\f 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 

Manufactured by J AlUESJENKS, Detroit, Mich. 



EVAPORATING FRUIT 



*■'■ ^^ 



American Fruit Dritr. 



Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 

AMERICA!* MANCFG CO., 
Waynesboro, Pa* 



MINERAL 



PROSPECTING MACRTNERYforproHpect- 

iug and developing mines, operated by 

steam or horse power to any depth (or by 

power in isolated places), Better than Diamond Drills. Port- 

able t low priced, thoroughly tested and ftrovud. Send Jc. fttamp for 

catalogue. C. D. Fierce Drill Co., 29 Boss Street, New York. 



ilrrv. 




ERICSSON'S 

New Caloric 
Pumping Engine, 

TOR 

11 wclUnis & Country Seats 

Simplest! Cheapest! Eco- 
nomical ! Absolutely Safe ! 

Drlaniater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cot'tlnudt Street, 
New York, U.S.A. 




Lehigh Valley Emery Wheel Co. 



XjoXxislLtoxx, f*£fc. 

Manufacturers of 



IP 

WKum 



Emery £ Corundum 

AND GRINDING MACHINERY, 

For use in Foundries, Machine Shops, Cotton Mills, Saw Mills, etc. Parties 
needing such goods should not fail to send for catalogue and prices. No 
shop where steam or water power is used is complete without them. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and Largest Manufacturers of the Original 

SOLID VULOAKTITB 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BELTING, PACKING, and HOSE. Address 

Emerge*. NEW YORK BELTING AND PACKING CO., 

John h. Chbbvbe, Treas. Nos. 13 & I 5 Park Row, opp. Astor House, New York. 





ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli w . Blake. June 15th . 1858, togeth- 
er with Nkw and Valuable Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn. 
COPELAND & BACON, Agents, New York. 



WITI. A. HARRIS. 

PROVIDENCE, B. I. (PARK STREET), 

Six minutes walk W est from station . 
Original and Only builder of the 

HAttltlS-COltLlKS ENGINE 

With Harris' Patented Improvements* 
from 10 to 1,000 H. 1\ 



W'l "-ana A SPECIALTY Buw' u 
-"- JOHN GREENWOOD &C0. 

'■' ROCHESTER N.Y. 



ONE THOUSAND TONS 

METALLIC SHINGLES 

Are now being used by the W. S. and B. K. R. on depots 
between New York and Buffalo. 
Manufactured by the 

ANGLO-AMERICAN ROOFING CO. 

22 CLIFF STREET, NEW YORK, 

And 221 Dudley Road, Wolverhampton, Eng. 



EstaM'i EAGLE ANVILS. 1843, 

Solid CAST STEEI. Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 




PATENT 

JACKET KETTLES, 

Plain or PorcelaWLined. "Tested to 180 lb; 
pressure. Send for Lists. 

JAMBS C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



H.W.J0HHS 

MtfMt 

ASBESTOS ROPE PACKING, 

ASBESTOS WICK PACKING. 

ASItKSTOS KI.AT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS. 

ASBESTOS BUILDING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of H.W.Johns' Genuine 

ASBESTOS LIQUID PAINTS, RflOV 

PAINTS, BOOKING. STEAM PIPE 

AND BO 1 1 jE It COVERINGS, 

FIREI'KOOK COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 



u. ' iNi ' U-njj'uv.u ' i: 



,;o 1 THE STANOARO. ^ 
MANUFACTURED OF 
| — ^« BEST STEAM METAL. j 
Si-ipl JENKINS BR0S.7I JOHN S^NY. 



Established 1841. 



turer 
of 



GOLD 
PENS, 



Pen Holders, Pencil Cases. MacKinnon Stylographicand 
Elastic Fountain Pens. Over one raiHion of our Gold 
Pens now in use, many of them more than twenty years 
old. If not sold by your stationer or jeweler, send for 
illustrated price list to 19 West 4th St., Cincinnati, O. 



For STEEP and FLAT EOOFS of all kinds: 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circnlarwhich gives full directions how 
to apply your own roof; also how to repair 
leaky roofs of all kinds. Address, 

W. H. STEWART, 
74 Cortlandt St., New York. 



V0LINEY W. MASON & CO., 

FACTION PULLEYS, CLM£&ai!lJLEVATORS. 



PROVJ 




NATIONAL TOOL CO., 

*~ MANUFACTURERS OF 

MACHINISTS. TOOLS. 

WILLI AM SPORT PA r 
PLANERS A SPECIALTY. 



Pyrometers. 



For showing heat of 
_ Ovens, Hot Bast Pipes, 

Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, New York. 



C 



IVIIi, MECHANICAL,. AND MINING EN- 
_ GINEERING at the Rensselaer Polytechnic 
Institute. Trov, N. Y. The oldest engineering 
school in America. Next term begins September 13. 
The Register for 1883 contains a list of the graduates 
for the past 56 years, with their positions; also course of 
study, requirements, expenses, etc, A ddress 

DAVID VI. GREENE, Director. 

BIBB'S 

Celebrated Original 

BALTIMORE 
FIEE-PLAOE HEATERS 



Coal Stoves in the world. 

B. C. BIBB &. SON 

Foundry, Office and Salesrooms, 
39 and 41 light Street, 

Baltimore, Md. 

BlAjtBLEizED Slate Mantels, 
|y Send for Circular*. 




BOGAUDXJS* PATENT UNIVERSAL ECCEN- 
TRIC MILIDS-For grinding Bones, Ores, Sand. Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoamit, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BCGAB- 
DUS, corner of White and Elm Sts., New York. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other In use render sit undoubtedly the most economical. 
We are also the sole manufacturers of the C kl ebra-tud 
Collins 1 Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGI1LINS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
J3T*' Stocks of this shafting in store and for sale by 
FULLER, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



Leffel Water Wheels, 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

PINE NEW PAMPHLET FOE 1883 
Sent free to those interested. 

JAMES LEFFEL Is CO., 

Springfield, Ohio. 
110 Liberty St., N. Y. City. 





; i VERTICALENGINES -, 

$■' THE BEST IN THE MARKET V 
',> AT REASONABLE PRICES "> 
{" ' MANUFACTURED Br * >. 



.PHOENIX FOUNDRY* MACHINE CO 



C SYRACUSE. N.Yf " 



Pennsylvania Agricultural Works, York, Pa. 

... _ ^— ^-"^Fajqiihr's Standard Engines & 

Saw Mills. 




Address, A. B. FARQTJHAB, 

STEAM ENGINES, 

A. B. FARQUHAK, York Pa 

CheapeBt and best for all pur 

poses — simple, »trong and du- 
rable. Saw, Gmar Mills 
AMD Machinery generally. 
Inquiries promptly an- 
flwered. 
Send tor Illustrated Catalogue 1 

Vertical Engines, with or ^=_ 

— without wheels, very 7 
convenient, economic! 
and complete in eve 
detail, beet and cheapt 
Vertieal in ttio 
* world. 

KPig.i.ia Engine 
fin use. 

Plff. 2 
v ready for 
ft use. 



Fig. 2, 





HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKIilN.V. Prcs't. J.M. ALLEN. Pres't. 
J. li. PIERCE. Sec'v. 



STEAM PUMPS 

Of every description and for every purpose. 

Boiler Feeding and Fire Pumps a specialty. Pumping 
returns from steam heating appa- 
ratus without the use of tanks or 
traps. Combined Pumps and Boil- 
ers for Railway Water Stations. 
Adopted by twenty-four leading 
R. B. lines. _, 

SMITH, VAILE & CO M .-?' 
Dayton, O. 
Send for descriptive catalogue. 




<£* F. Brown's Patent 

ML FRICTION 
WV CLUTCH. 



Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 43 Park Place, New York. 





OF THE 



WARRANTED 

Walked Flexible Fountain Pen. Pat. 
Bee. 14, 1880, by II. A. WALKE. Best 16 

karat dia m on d -pointed gold pen, hard rubber holder. 
Absolutely non-corrosive, certain in flow and action. 
Over 60,000 now in use. Not one rejected or thrown 
aside. We also make cheap fountain and dipping pens 
of iridium and silver, diamond-pointed, non-corrosive. 
We warrant our pens and will refund price paid us for 
any pen not entirely satisfactory after ten days' trial. 
For descriptive price-list and terms to agents, address 

THE WALKE PEN M'F'G CO. 

HAMILTON. OHIO. 



too:e»:e'S patent 

Asbestos Lined Removable Covering, 

Madeof Feltand Asbestos. For 
use on STEAM BOILERS and 
PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHAl.iVlKII.S-S PENCE CO., 

419 «fc 421 Sth St., New York. 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circu arsand sampesfree. 
Agents Wanted. T. NEW. 32 John Street, New York. 



^{»"ivrw!'ri!^««M?4waffi| 



^sssCTSBaws, 




Shinier Cutter Heads 

0,000 SOLD. 

work Car Siding. Flooring, 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shinier & Co., 
Milton, Pa. 





Reliable, durable, and economical, will furnish a 
horse power with, one-third less fuel and water than any olhtr engine 
built, not fitted with an automatic cut-off. Send tor Illustrated 
Catalogue **A 3" forlnformation and prices. Box 1307 

Bt W. PAY1TE «fe SONS, Corning, N. Y. 



Scientific jMmnw 

FOR 1S83. 

The Most Popular Scientific Taper in the World. 

Only $3.20 a Year, including postage. Weekly. 
5^ Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

AH Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscript.]. op.— One copy of the Scien- 
tific American will b.O'EfgBt for one year— 52 numbers- 
postage prepaid, to any satiseriber in the United States 
or Canada, on receipt of't'kree dollars and twenty 
cents by the publishers ' r six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

n^ETJ^T^T <$c CO., 

261 Broadway, New York. 

To Foreign. Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russ(a, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRINTING INKS. 

THE "Scientific American" is printed with CHA8. 
BNETT JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Phila., and 47 Rose St., oj(Jj>. Dnane St., N. T. 
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